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PROGRAM OF WORK OF THE UNITED STATES DEPARTMENT OF 
AGRICULTURE FOR THE FISCAL YEAR 1916. 

OFFICE OF THE SECRETARY. 

SECRETARY'S OFFICE. 
SeereUry'B Offlee: 

Object. — The Secretary of Agriculture is charged with the work of promot- 
ing agriculture In its broadest sense. He exercises general supervlfiion 
and control over the afTairs of the department and formulates and estab- 
lishes the general policies to be pursued by its various branches. 

Cooperation, — Congress, other departments, the respective States, ai^d the 
several branches of this department. 

Location, — ^Washington, D. 0. 

Date begun. — Department was created In 1862; raised to the rank of an 
executive department in 1889. 

Alignment. — ^David F. Houston; F. R. Harrison, private secretary. 

Proposed expenditures, iP15-l 6.— ^$30,860 (including $6,290, details from 
bureaus) . 

ASSISTANT SECRETARY'S OFFICE. 

Aflslstant Secretary's Office: 

Object. — ^The Assistant Secretary of Agriculture becomes Acting Secretary 
hi the absence of the Secretary, and assists in the general supervision 
of the work of the department. 

Cooperation. — Other departments and all branches of this department. 

Location. — ^Washington, D. C. 

Date begun, — ^The Office of Assistant Secretary was created in 1889. 

Assignment. — Carl Vrooman. 

Proposed expenditures, 1915-16.-^18,000 (including $7,000, details from 
bureaus). 

SOUCITOR'S OFFICE. 
Solieitor's Offlee: 

Object. — ^The Solicitor Is charged by law (act of May 26, 1910) with the 
direction of the legal work of the department. Accordingly, he acts as 
legal adviser to the Secretary and the heads of the several -branches of 
the department, conducts its legal work, and represents it in all legal 
matters. He approves, in advance ot issue, all orders and regulations 
promulgated by the Secretary under r-tatutory authority. 

Cooperation, — All branches of the department. United States attorneys, etc. 

Location. — Washington, D. C. ; Missoula, Mont. ; Portland, Oreg. ; Ogden, 
Utah ; San Francisco, Cal. ; Denver, Colo. ; and Albuquerque, N. Mex. 

Date begun,— 1005 (General Order 85). 

Assignment, — Francis G. Caffey. 

Proposed expenditures, lPi5-l 6.— $171,280 (including $8,220, details from 
bureaus, and $70,000, acquisition of lands). 

DISBURSING OFFICE. 
IHsbnrgiiig Office: 

Object. — ^To keep appropriate ledgers relative to the advance and disburse- 
ment of all Items of appropriations and to pay all accounts properly 
certified by the various branches of the department. 

Cooperation. — All branches of the department. 

Location. — ^Washington, D. C. 

Date begun.— 1862. 

Assignment. — ^A. Zappone. 

Proposed expenditures, 1915-16.— $42,020 (exclusive of $5,200, details to 
the Secretary's Office). 
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LIBRARY. 
Library: 

Object. — ^To assist the workers of tlie department by supplying literature 
on agriculture and kindred subjects. The library is charged with the 
purchase of all books and periodicals and supervises their arrangement 
cataloguing, and use; prepares for publication bibliographies of special 
subjects, and also has charge of the foreign mailing lists for the de- 
partment publications. 

Cooperation, — ^All branches of the department, the Congressional Library, 
and other libraries in and outside of Washington, ,D. C. 

Location, — Washington, D. C. 

Date begun, — 1862. 

Results, — ^The library has been enriched by approximately 9,000 accessions 
during the fiscal year ended June 30, 1915, not including current numbers 
of periodicals. Approximately 2,000 periodicals were received currently. 
Approximately 75,000 books and 175,000 current periodicals were circu- 
lated. 

Assignment. — Claribel R. Bamett 

Proposed expenditures, 1915-16.— H^y^^- 

OFFICE OF INFORMATION. 

Office of Information: 

Object. — To secure the widest possible circulation for the discoveries and 
recommendations of the scientists, specialists, and field workers of the 
department, agricultural advice, warnings, and information as to regu- 
latory matters; and to supply the public press with facts taken from 
publications and also from oral statements of specialists in a form to 
attract attention and lead to the adoption of the methods recommended. 
A specialized information service exclusively for agricultural papers has 
been inaugurated. 

Cooperation, — ^AIl branches of the department. The ofllce also Issues a 
Weekly News Letter containing seasonal and other information in a 
popular form and has editorial supervision over the Departmental 
Circular. The latter publication is designed as a medium for conveying 
ofllcial information to the personnel of the department. 

Location, — ^Washington, D. C. 

Date begun,— IdlS, 

Assignment, — G. W. Wharton. 

Proposed expenditures, iSi5-16.— $18,060 (including $10,180, details from 
bureaus). 

OFFICE OF INSPECTION. 

Office of Inspection: 

Object, — ^To act as the clearing house of the Secretary's office in fiscal 
transactions between the bureaus and claimants and otherwise assist 
in the fiscal operations of the bureaus; to handle fiscal correspondence 
between the Secretary's office and the Treasury Department and 
personnel inspection matters; and to prepare certain annual and other 
reports. 

Cooperation, — ^All branches of the department. 

Location. — ^Washington, D. C 

Date begun, — 1914. 

Assignment, — ^Alex. McC. Ashley. 

Proposed expenditures, iSi5-i 5.— $21,410 .(including $3,270, details from 
bureaus). 

OFFICE OF EXHIBITS. 
Office of Exhibits: 

Object, — ^To handle the correspondence of the department relative to ex- 
hibits at fairs and expositions of various kinds; cooperate with the 
several branches of the department in preparing exposition material; 
ship, install, display, and care for such exhibits ; and investigate methods 
of displaying them. During the present year the office is supervising 
and demonstrating the exhibit of the department at the Panama-Pacific 
International Exposition, San Francisco, Cal., and will make preparations 
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Offiee of Exhibits— Continued. 

for and conduct an exhibit at the International Dry-Farming Congress, 
j Denver, Colo. 

Cooperation, — ^AU branches of the department, State Department, Govern- 
ment Exhibit Board, State colleges and experiment stations, and ftiir, 
exposition, and show associations of various kinds throughout the United 
I States. 

i Location, — Washington, D. C. 

I Date hegun.—lQlB. 

I Results. — Since July 1, 1913, has handled agricultural exhibits at the 

; following expositions: International Congress of Refrigeration, Chicago, 

I 111.; National Conservation Congress, Knoxville, Tenn. ; International 

I Dry-Land Congress, Tulsa, Okla.; United States Land Show, Chicago, 

! HI.; Sixth National Corn Exposition, Dallas, Tex.; Forest Products 

I Expositions, Chicago, 111., and New York, N. Y.; International Dry- 

Farming Congress, Wichita, Kans. ; Panama-Pacific International Expo- 
sition, San Francisco, Cal. ; and minor fairs, expositions, displays, etc. 
Has handled all matters relative to expositions and exhibits and acted 
as a center for information upon this subject. 
Assignment. — F. Lamson-Scribner. 
Proposed expenditures, 1915-16.— $2^^830, 

OFFICE OF FOREST APPEALS. 

I Oftee of Forest Appeals: 

I Ohject. — Created for the purpose of having, under the immediate super- 

I vision of the Secretary, an officer independent of the Forest Service, by 

I whom appeals from the decision of that bureau affecting land claims and 

I land classification matters might be passed upon, after a careful ex- 

amination of the record and a consideration of the questions involved, 
in order that the Secretary might thus be assisted in reaching a final 
decision. At the direction of the Secretary the office also cooperates with 
the Office of Inspection in the investigation of personnel cases involving 
discipline, demotion, or dismissal, and complaints by or against bureau 
or department officers. 
Cooperation. — Forest Service, in appeal cases; Office of Inspection, in con- 

necUou with personnel cases. 
Location. — Washington, D. C. 
Date begun.— 1913. 

Results. — During the past year 51 appeal cases and 8 petitions or requests 
for review have been considered and recommendations made thereon for 
action by the Secretary. 
Assignment. — Thos. 6. Shearman. 

Proposed expenditures, idi5-i 6.— $5,250 (including $5,200, detail from 
Forest Service). 

CHIEF CLERK'S OFFICE. 

€hlef Clerk's Office Proper: 

Object. — The chief clerk has general supervision of clerks and employees, 
of the order of business, of the records and correspondence of the 
Secretary's office, and of expenditures from appropriations for misoel- 
Janeous expenses, rent of buildings, etc. He is responsible for the enforce- 
ment of the general regulations of the department and is custodian of the 
buildings. This project includes work of the time clerk, operation of the 
telephone and telegraph booth, and provision for miscellaneous supplies 
and services for the department as a whole. 

Cooperation. — ^Various branches of the department. 

Location.— Washington, D. C. 

Date begun.— 1862. 

Assignment. — R. M. Reese. 

Proposed expenditures, 1915-16.— iS6,S7Q (including $2,300, details from 
bureaus). 

i^ppointment Clerk's Office: 

Object. — To prepare all papers relating to appointments, transfers, promo- 
tions, reductions, details, furloughs, and removals; to keep personal 
records of employees, etc. r^^^/^T^ 
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Appointment Clerk's Office — Continued. 

Cooperation. — All branches of the department. 
Location. — Washington, D. C. 
Date begun. — ^1891. 
Assignment. — ^R. W. Roberts. 

Proposed expenditures ^ 1915-16. — $15,870 (Including $2,100, details from 
bureaus). 

Supply Section: 

Object. — ^To make purchases of stationery and miscellaneous supplies for 
the Office of the Secretary and the various bureaus ; and to receiv and dis- 
pose of, by sale or otherwise, all property turned in by the various bureaus 
and offices when of no further use; also to sell unused samples of prod- 
ucts secured in connection with the enforcement of the food and drugs 
act and the Insecticide act. 
, Cooperation. — All branches of the department. 

Location. — Washinfi:ton, D. C. 

Date begun.— About 1883. 

Assignment. — C. B. Lower. 

Proposed expenditures, ;,915-i 6*.— $16,015 (including $900, detail from 
Bureau of Plant Industry). 

Chief Engineer's Office: 

Object. — To supervise the engineers, firemen, and elevator-operator force, 
except those of the Weather Bureau, and to provide heat, light, power, 
and electricity for all buildings of the department In Washington, except 
those occupied by the Weather Bureau, Forest Service, and Office of 
Public Roads and Rural Engineering. 

Cooperation. — Various branches of the department. 

Location. — Washington, D. C. 

Date begun. — About 1877. 

Assignment. — R. Augusterfer. 

Proposed expenditures, 19t5-16.—^S6JM (including $3,140, details from 
bureaus). 

Hail and Files: 

Object. — To receive, record, and distribute mail for the Office of the Secre- 
tary; index, copy, file, and dispatch correspondence. The department 
post office receives, distributes, and dispatches mall handled between the 
city post office x»nd the several bureaus. 

Cooperation. — Other branches of the department. 

Location. — Washington, D. C. 

Date begun. — 1862. 

Results. — ^Approximately 4(X),000 letters, papers, etc., handled during the 
year. 

Assignment. — Joseph Haley. 

Proposed expenditures, 1915-16. — $14,550 (including $1,840, details from 
bureaus). 

Watch Force: 

Object. — To protect and watch 19 buildings occupied by the department. In 

three shifts, covering the entire 24 hours. 
Location. — Wnshington, D. C. 
Date begun.— 1862. 

Results. — Throe fire*? detected and extinguished by watchmen. 
Assignment. — ^A. A. Ormsby. 
Proposed expenditures, 1915-16.-^8,626 (exclusive of $1,920, details to 

Division of Publications). 

Shop Force: 

Object. — To maintain mechanical shops for the repair and upkeep of the 
buildings, laboratories, and equipment, including carpenter work and 
painting. 

Cooperation. — Various branches of the department. 

Location. — Washington, D. C. 

Date bf?flFur».— 1909. 

Assigmjient. — R. M. Reese. 

Proposed expenditures, 1915-16. — $65,750 (including $2,540, details from 
bureaus). 
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Char Foree: 

Object — To clean and keep in sanitary condition the halls and toilets of the 
department buildings, and to clean the rooms in the different units of 
the Office of the Secretary. 

Cooperation. — Various branches of the department. 

Location. — Washington, D. C. 

Date beffun, — Many years ago. 

Assiffnment. — R. M. Reese. 

Proposed expenditures, lPi5-ie.— $20,180 (including $1,680, details from 
bureaus). 

Knbher-Stamp Work: 

Object. — ^To manufacture rubber stamps for official use. 
Cooperation. — ^All branches of the department except the Weather Bureau. 
Location. — Washington, D. C, 
Date begun. — ^1895. 
Assignment. — R. M. Reese. 

Proposed expenditures, 1315-16.-^,840 (including $1,440, detail from Office 
of Public Roads and Rural Engineering). 

Stables: 

Object. — To feed, care for, and drive the horses and care for the vehicles 
used by the Office of the Secretary and the Division of Publications. 

Location. — Washington, D. C. 

Date begun. — Many years ago. 

Assignment. — ^R. M. Reese. 

Proposed expenditures, iSiJ-Jff.— $11,960 (including $840, detail from 
Bureau of Animal Industry). 

Sent in the District of Columbia: 

Object. — To administer the appropriation for rent in the District of 0)lum- 
bia for the various branches of the department, 22 buildings and parts 
of buildings being under rental. 

Location. — Washington, D. C. 

Date begun. — Many years ago. 

Assignment, — R. M. Reese. 

Proposed expenditures, i5i5-i 6.— $133,689 (including $10,000 from appro- 
priation for meat inspection, Bureau of Animal Industry). 

Total, Chief Clerk's Office, $444,149 (including $26,780, details from bureaus, 
and excluding $7,360, details to bureaus). 
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OFFICE OF FARM MANAGEMENT. 

ADMINISTRATION. 

General Administration: 

Object. — To supervise the investigations relating to farm management and 
farm practice and studies of the clearing and utilization of logged-off 
lands, and to direct the administrative and clerical routine. 

Location. — ^Washington, D. C. 

Date begun. — 1905. 

Assignment. — W. J. Spillman, E. H. Thomson. 

Proposed expenditures, 1915-16.-910,100. 

Finances : 

Object.— n^o provide a practical system of keeping the financial records; 
render all possible assistance to employees in the adjustment of their 
accounts and prepare a monthly statement showing allotments, expensea, 
and balances of the funds allotted to each section; prepare letters of 
authorization and requests for appointments; handle all requisitions for 
supplies and miscellaneous requests for express, freight, and shop work; 
. provide for all mimeograph and flexotype work, chart making, etc. ; assist 
authors in the preparation of manuscripts for publication, including 
selection of Illustrations, reading and correcting proof; also handling of 
all job printing matter, etc. 

Location. — Washington, D. C. 

Date begun.— 1906. 

Assignment. — W. J. Spillman, Lisle Morrison. 

Proposed expenditures, 1915-16. — $14,867. 

Records: 

Object. — To keep on file, or request from other libraries, literature that is 
needed by the office staff, and keep copies of all manuscripts, field reports, 
etc.; furnish to the scientific staff lantern slides for lectures, bromide 
enlargements, reproductions of maps, Illustrations for reports, bulletins, 
and the various publications of the office, and to develop and make prints 
of negatives sent in from the field; keep a record and file of all corre- 
spondence received in and emanating from the office. 

Location. — Washington, D. C. 

Date begun.— 1906. 

Assignment. — ^W. J. Spillman, Lisle Morrison. 

Proposed expenditures, 1915-16. — $9,585. 

Total, Administration, $34,612. 

[Research.] 

INVESTIGATIONS IN FARM MANAGEMENT AND FARM PRACTICE. 

FARM ECONOmCS. 

Crop Economies: 

Object. — This project deals with farm practice in the production of the 
various farm crops, the equipment required, the cost of production, the 
profitableness of the enterprises based on these crops, and the geographic 
and economic conditions which render these crops desirable as a basis of 
a portion of the farm business. 

Procedure. — The work is conducted by cost-accounting studies on a num- 
ber of farms in districts where the various crops are of primary im- 
portance. These results from field investigations are compiled and sum- 
marized to determine the best farm practice, as well as the economic 
factors involved. 

Cooperation, — Bureau of Plant Industry; Wisconsin, Minnesota, and New 
York State colleges of agriculture ; and various farmers in different parts 
of the country. 

Digitized byLjOOQlC 



OFFICE OF FABM MANAGEMENT. 7 

Crop EeoBomles — Continued. 

Location, — Important crop-producing districts in various States according 
to the kind of crop studied. 

Date fte^ttn.— 1906. 

Results, — ^The crops which are at present under investigation are sugar 
beets, apples, hay, potatoes, corn for silage, and field beans. Several 
hundred field records have been taken, and these are being compiled and 
prepared for publication. Department Bulletin 130, "Operating Costa 
of a Well-Establlshed New York Apple Orchard," has been published. 

Assignment'. — E. H. Thomson, L. A. Moorhouse, C. M. Bennett. 

Proposed expenditures, iPi5-i6.— $34,900. 

Lire-Stoek Eeonomiefii: 

Object. — ^To investigate the cost of producing various types of live stock 
and live-stock products under different conditions and for different sec- 
tions of the country and to determine the equipment required by each for 
its successful conduct and the profits realized therefrom. Attention is 
given to the geographic, economic, and other conditions under which 
each type of live stock is a desirable farm enterprise. 

Procedure, — ^These studies are conducted by making careful analyses, espe- 
cially of the economic features, of the various live-stock enterprises on a 
large number of farms in live-stock producing centers. 

Cooperation, — Bureau of Animal Industry. 

Location, — Washington, D. O. 

Date begun, — ^1914. 

Results. — Several hundred records have been obtained from farmers In the 
Central West on the cost of producing beef animals, the cost of maintain- 
ing breeding herds, and of raising and finishing calves for baby beef. 
These results have been summarized and a report submitted to the com- 
mittee appointed by the Secretary of Agriculture to study the economics 
of the meat situation. Publication issued : Farmers' Bulletin 588, " Eco- 
nomic Cattle Feeding in the Com Belt." 

Assignment. — E. H. Thomson, J. S. Cotton. 

Proposed expenditures, i PI 5-i 6.— $9,920. 

Farm Snireys: 

Object. — ^To determine the farmer's investment, receipts, expenditures, and 
net income from the farm business and the important factors which 
largely control this income. Includes studies of the relation of profit to 
size of business, diversification, and efllciency of the various farm enter- 
prises, cost of the farmer's living, and amount of products contributed 
directly by the farm ; studies of systems of farm tenure and the under- 
lying principles of tenant farming. 

Procedure. — ^A complete financial analysis of d large number of farms In 
specific areas is made. Average results are thus obtained and an accu- 
rate determination made of farm conditions. These individual ftirm 
analyses are summarized and classified in various ways to determine 
what each farmer receives for his year's work and to learn tlie effect on 
profits received of such factors as size of business, yield of crops, use of 
labor and machinery, and general efliciency of operation. 

Cooperation. — States Relations Service; Wisconsin Experiment Station; 
and various other State institutions. 

Location. — Chester County, Pa.; Lenawee County. Mich.; Clinton County, 
Ind. ; Utah County, Utah ; Dane County, Wis. ; Sumter County, Ga. ; and 
various other areas in the several States. 

Date feeijrun.— 1906. 

Results. — ^Analyses have been made of several thousand farms in the areas 
mentioned; important results obtained in respect to the underlying 
causes of success or failure in farming; the effect of magnitude of busi- 
ness and quality of the various enterprises determined. Valuable data 
have been obtained on the cost of the farmer's living and what the farm 
contributes directly in the form of garden products, milk, butter, eggs, 
etc. Facts have been determined concerning systems of tenure and 
methods by which present farm owners acquired their status as farmers,* 
this study dealing with the reasons for migration of young people from 
the farm to the city. 

Assignment. — ^E. H. Thomson, H. M. Dixon. 

Proposed expenditures, iPi5-J6.— $21,525. ^ , 

98654 16 3 Digitized by LjOOglC 



8 PROGHAM OF WORK FOR FISCAL YEAR 1916. 

Farm Equipment : 

Object. — Determination of the chai«cter, cost, and adequacy of equipment 
In machinery, implements, work horses, etc., on farms of different types 
and sizes In different sections of the country. 

Procedure. — Large masses of data dealing with the farmer's experience in 
regard to the items of farm equipment are collected. These field results 
are compiled and reports prepared dealing with the cost, character, and 
adequacy of the various types. 

Cooperation. — Bureau of Plant Industry. 

Location. — Genera 1. 

Date begun.— 19m. 

Results. — Special attention is being given to the use of tractors on the 
farm, the preliminary results of which are published in Department Bulle- 
tin 174, **Farm Experience with the Tractor " ; showing the character and 
cost of the various types of farm fences found in different sections of the 
country ; and the practicability and efficiency of the different systems In 
greenhouse heating. Manuscripts on these subjects are ready for publi- 
cation. 

Assignment. — E. H. Thomson, A. P. Yerkes, H. N. Humphrey, L. L. Ck)rbett. 

Proposed expenditures, 1915-16.— ^9 J^QO. 

History and Distribution of Farm Enterprises: 

Object. — To determine the geographic factors which control the distribu- 
tion of the various crops and types of live stock in this country. Involves 
a study of the history of farming with a view to gaining further insight 
into the forces that determine the distribution of agricultural enterprises. 

Procedure. — Compilation of large masses of geographic and statistical data, 
conducted largely in cooperation with the various bureaus of this de- 
partment and with the Bureau of Census In the Department of Commerce. 

Cooperation. — Various bureaus of the department, Bureau of Census, and 
the Wisconsin Experiment Station. 

ZfOcafton.— ^Washington, D. C, and Madison, Wis. 

Date begun.— 1912. 

Results. — ^A large amount of data collected by various Government agencies 
has been correlated. These data are being prepared for maps, charts, 
etc.^ showing the distribution of various crops and types of live stock In 
this country and for an atlas of American agriculture. 

Assignment. — E. H. Thomson, O. E. Baker. 

Proposed expenditures, 1916-16.-^29,140. 

Farm Accounts: 

Object. — To investigate and determine practical methods of farm bookkeep- 
ing and accounting. . 

Procedure. — Studies are made of various existing systems of bookkecrping 
as worked out by farmers in different parts of the country and by other 
Individuals interested in that line of research. Records are also kept on 
a large number of farms to test the practicability of different methods. 

Location. — Washington, D. C, and various farms in different parts of t-:^ 
country. 

Date b€gun.—190Q. 

Results. — Valuable data have been collected regarding the practicability of 
several systems. These data have been compiled and published In 
Farmers' Bulletins 511, 572, and 661. 

Assignment. — E. H. Thomson, C. M. Bennett, J. S. Ball. 

Proposed expenditures, 1915-16. — $4,700. 

Total, Farm Economies, $110,145. 

FARM ORGANIZATION. 

Farm Organization in the Northeastern States: 

Object. — To secure information as to systems of organization and operation 
for farms of the different sizes and types, so as to permit the best possible 
utilization of labor and capital within the limits of the operator's mi- 
yironment and resources. 

Procedure. — Careful analytical studies are made of farm organization of 
individual farms in regional groups. By a system of measuring the 
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Farm Orpuiizatioii in the Northemsteim States— Continued. 

relative efficiency of different types of organizations found, logical recom- 
mendations for the Improvement of farm organization for the region are 
possible. 

Cooperation. — In counties having a county agent the survey work is, as a 
rule, done cooperatively with this agent, each party being entitled to the 
use of all field records made. The results of the studies of these records 
are published as bulletins from this office. 

Location. — Washington, D. C, and Northeastern States. 

Date begun.— 191S. 

Results, — ^During the summer and fall of 1914 a study was made of nine 
groups of farms covering, in a broad way, the southern half of the 
New England States. Forty to sixty farms were Included in each group 
studied. In this region, through cooperation and exchange records with 
demonstration agents, 400 additional records are made available. The 
results of the studies of these records will be offered for publication 
within a few months. In 1912 a farm-management survey was con- 
ducted in five or six townships in southern Chester County, Pa. This 
survey included between 500 and 600 farms, the results of which have 
been tabulated and are ready for publication. In 1914 a crop-enterprise 
survey was conducted in the same region and also in adjacent portions 
of Chester County, Pa., having similar agricultural conditions. In 1914 
an enterprise survey was made in Chester County, Pa., in the region 
covered by a general survey in 1912, the object of which was to study 
other factors in farm practice and labor requirements for all enterprises, 
so as to fully analyze the farms in that region. From these data profit- 
able systems of farm organization for different types of farming are 
shorOy to be publishe<l. 

Assiffnmcnt, — J. S. Cates. 

Proposed expenditures, 1915-16. — $21,140. 

Farm Orj^anizatioii in the North-Central States: 

Object. — Same as preceding project. 

Procedure. — Same as preceding project. 

Cooperation. — Same as preceding project. 

Location. — ^Washington, D. C, and North-Central States. 

Date begun. — 1913. 

Results. — A study is being made of systems of farming adapted to the cut- 
over lands of Michigan, Wisconsin, and Minnesota. A report embody- 
ing the results of this study will be prepared during the coming year. 
The study will be based on records of more than 1,000 farms, which 
records are being taken by the survey method. A study is also being made 
concerning the best types of farming for the swamp lands of the North- 
Central States. Six or eight months will yet elapse before material from 
this study will be offered for publication. One publication has been issued 
outlining a labor-saving type of farming adapted to the corn-belt States. 
In the manuscript prepared has been embodied Investigations concerning 
types of farming best adapted to the sandy land^ln northern Indiana 
and southern Michigan. A general study is being made throughout this 
whole region concerning the best methods of fitting alfalfa in with the 
other general crops now grown, in such a way as to make an efficient 
utilization of labor. Another study has been made concerning the sea- 
sonal distribution of labor on crop enterprises in the valley of the Red 
River of the North. The data obtained have been summarized and are 
in process of preparation. 

Assignment. — J. C. McDowell. 

Proposed expenditures, 1915-16.— ^27 J60. 

Farm Organization in the Southern States: 

Object. — Same as preceding project 

Procedure. — Farms are studied in community gi'oups. These groups are 
so distributed as to cover a broad region of more or less agricultural 
unity. In all cases a study is conducted by the farm-management survey 
method. 
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10 PfiOGBAM OF WORK FOE FISCAL YEAR 1916. 

Farm Organization in the Soathern States— Continued. 

Cooperation.— West Virginia, North Carolina, South Carolina, and Texas 
experiment stations, Georgia College of Agriculture, and Chambers of 
Commerce of Baton Rouge and Shreveport, La. 

Z/Oca<ion.— Washington, D. C, and Southern States. 

Date hegun. — 1913. 

Results, — ^During the past year a farm-enterprise survey was made in 
Hidalgo and Cameron Counties, Tex. This is being followed up by fur- 
ther survey studies, and a report embodying the results of these 
studies will be prepared within the coming year. A survey has Just 
been completed in Ellis County, Tex., the results of which, it is expected, 
will be offered for publication in about six months. Surveys are In 
progress in north-central Oklahoma and central Kansas, with Kay 
County, Okla., as a center. The results of these studies will be offered 
within the coming year. A survey has been completed in the hill and^ 
river counties of northwestern Louisiana. This survey embodies over 
1,400 records, the result of the study of which will be offered for publi- 
cation within the coming year. A study of a large group of farms in 
Arkansas has been made with reference to their organization ; also cover- 
ing a comparison of the survey method of taking estimates and actual 
records kept by the farmers. 

A survey is now being conducted in Coahoma County, Miss., the results 
of which will be offered for publication some time during the year. 

In Georgia a survey covering Houston, Sumter, Bibb, and Spalding 
Counties has been /lompleted, and the results are now being compiled for 
publication. A survey has been made in Catawba County, N. C, embody- 
ing a large number of records, which will be tabulated and offered for pub- 
lication in the near future. A survey embodying over 500 farm records 
has been made in the four northern counties of Virginia. This material 
will be ready for publication at the close of the calendar year. During the 
past year a survey has been made in Mason, Scott, and Madison Coun- 
ties, Ky. A manuscript based on this survey is now ready for publication. 
A survey embodying nearly 1,000 records has been made during the past 
year in Brooke and Preston Counties, W. Va. This material Is being 
compiled, and the manuscript thereon will soon be offered for publication. 

Assignment. — C. L. Goodrich. 

Proposed expenditures, iPiJ-/ 5.— $47,863. 

Farm Organization in the Western States: 

Object, — ^To study organizations as found on farms at the present time with 
a view to ascertaining the most profitable and economic grouping of the 
different enterprises making up the farm unit. 

Procedwre.-^Same as preceding project. 

Coop€ration.-7-Wherever feasible, field records are taken In cooperation with 
the extension departments of the different States. 

Location, — ^Washington, D. O., and Western States. 

Date begun,— IdlS. 

Results. — A study is being made of farm organization in the Palouse coun- 
try in eastern Washington. This study will continue for one year longer, 
when a report embodying the results will be prepared. A similar 
study is being made in Marion County, Oreg. It is estimated that this 
work will take a year or more for completion. A reconnoissance survey 
has been made in the citrus belt of southern California preparatory to a 
more complete study of the problems of organization confronting orange 
growers of this region. This study will continue for another year before 
results will be ready for publication. In the irrigated sections of Arizona 
and New Mexico a farm-management survey embodying 584 records has 
Just been completed. This material is now being prepared for publication. 

Assignment. — ^D. A. Brodie. 

Proposed expenditures, if>i5-i 6.— $24,560. 

Total, Farm Organization, $121,323. 

Total, Investigations in Farm Management and Farm Practice, $231,405^. 
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OFFICE OF FARM MANAGEMENT. 11 

[Research.] 

CLEARING AND UTILIZATION OF LOGGED-OFF LANDS. 

CletrlBsr and Utilization of Lo^ed-OIT Lands: 

Object, — To determine the methods used in the various timbered sections of 
the United States in clearing stumps from land from which the timber 
has been taken and putting such land in shape for agricultural purposes, 
to ascertain the cost of these various methods, and to determine the most 
practicable methods to be used under various conditions. 

Procedure. — Studies of methods and costs of burning and removing stumps 
from cut-over lands are made, including methods employed by settlers 
and by companies developing large tracts of land with expensive equip- 
ment specially designed for the purpose of clearing-off such types of land. 

Location. — Gut-over sections of the United State& 

Date heffvn. — In 1908. 

Results. — ^Data published in Department Bulletin 91, Farmeri^ Bulletin 
000, etc. More recent results are now being summarized preparatory to 
further publication. 

Assignment. — ^Harry Thompson, Earl D. Strait. 

Proposed expenditures, /9i5-i 6.— $5,000. 
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WEATHER BUREAU- 
CENTRAL OFFICE. 

GENERAL ADMINISTRATION. 

Offlee of Chief: 

Object. — ^To direct the policy and business affairs of the bureau and to 
supervise its public service and scientific activities. 

Location. — Washington, D. C. 

Date begun. — 1891 (date of transfer of meteorological work to the Depart- 
ment of Agriculture ; meteorological work began November 1, 1870, under 
War Department. Signal Corps, U. S. A.). 

Assignment. — C. F. Marvin. 

Proposed expenditures 1915-16. — $8,400. 

OfQee of Assistant Chief: 

Object. — To supervise matters pertaining to the personnel of stations and 
such other matters as are not specifically assigned to the various divi- 
sions. In the absence of the chief, the assistant chief assumes the duties 
of that official. 

Procedure. — This office recommends appointments and promotions, details 
and assigns officials and employees to duty at the various stations, and 
by correspondence and telegraph supervises such other matters as are 
not specifically assigned to the various divisions. 

Location. — Washington, D. C. 

Date begun.— 18&1. 

Assignment. — C. C. Clark. 

Proposed expenditures 1915-16.— ^J^. 

Offlee of Chief Clerk: 

Object. — To supervise the personnel of the central office, carry on adminls- 
trfltive, clerical, and other work in coimection with files, mall, drawings, 
photographs, and lantern slides; and to care for buildings and grounds, 
stable, horses, and vehicles. 

Location. — Washington, D. C. 

Date begun.— 1S91. 

Assignment. — E. B. Calvert. 

Proposed expenditures 1915-16.— $62 JSO. 

Instrnments : 

Object. — To supervise the issue, exposure, and Installation of the entire 
instrumental equipment of the bureau ; and to supervise the equipment 
and personnel of the storm-warning stations of the bureau. 

Location. — Washington, D. C. 

Date begun.— 1891. 

Assignment. — B. C. Kadel. 

Proposed expenditures i5i5-i<).— $15,020. 

Telegraph and Telephone: 

Object. — To maintain a branch telegraph and telephone office for the 

administrative and overhead functions of the Washington office. 
Location. — Washington, D. C. 
Date ftc^un.— 1891. 
Assignment. — E. B. Calvert. 
Proposed expenditures 1915-16.— $2,000. 

Stations and Accounts: 

Object. — To supervise the Issuing of authorizations for all expenditures: 
audit, adjust, and prepare for payment all accounts and claims against 
the Weather Bureau and keep all books and other records in connection 
therewith; prepare annual estimates of appropriations; select and rent 

12 y 
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WEATHER BUREAU. 13 

Stations and AceonntB— Continued. 

quarters and offices ; supervise the construction and repair of all Weather 
Bureau buildings outside of Washington. 

Cooperation, — Solicitor of department. 

Location, — Washington, D. C. 

Date b€ffun.—lSdl. 

Results. — A number of offices located in better quarters ; new buildings com- 
pleted at Cincinnati. Ohio, and Sandy Hook, N. J. 

Assignment, — D. T. Maring. 

Proposed expenditures, 1915-16.— ^22,800. 

Snpplies: 

Object. — To superyise, purchase, and distribute all Weather Bureau sup- 
plies; care and account for all bureau property; provide for the con- 
demnation, sale, and disposition by other means of property and supplies 
lost, stolen, or worn out in service. 

Location. — Washington, D. C. 

Date hegim. — 1891. 

Assignment. — B. A. Blundon. 

Proposed expenditures, 1015-16.— ^6jeO. 

Forerasts: 

Object. — To supervise all forecast work done at outlying stations of the 
bureau, including publication and dissemination by maps, cards, telegraph 
and telephone messages, and press reports of weather synopses and gen- 
eral forecasts. 

Location. — Washington, D. C, 

Date begun.— IS&l. 

Assignment. — H. E. Williams. 

Proposed expenditures, 1915-16. — $8,500. 

Blrer and Flood Work: 

Object. — ^To supervise the river and flood work conducted at the outlying 
stations. Including their coordinated and related substations; maintain 
river-gauging stations and disseminate river information. 

Cooperation. — Forest Service and Geological Survey. 

Location. — Washington, D. C. 

Date begun.— ISQl. 

Assignment. — A. J. Henry. 

Proposed expenditures, 1915-16. — $5,000. 

Climatologleal Work: 

Object. — ^To supervise cooperative and special stations maintained in con- 
nection with the com, wheat, cotton, sugar, and rice industries; check 
and verify station reports and file original records at the central office; 
supervise the publication at section centers of tho monthly reports of 
climatological data. 

Cooperation. — Canadian Government. 

Location. — Washington, D. C. 

Date begun.— IS&l. 

Assignment. — P. C, Day. 

Proposed expenditures, iP/5-ifi.— $29,800. 

Editorial Work: 

Object. — ^To supervise all editorirl work in connection with manuscripts of 
technical meteorological papers submitted for publication, including the 
Monthly Weather Review, its supplement, annual summary, and any 
other publications of a general meteorological character that may be 
authorized. 

Location. — Washington, D. C. 

Date begun,— ISQl. 

Assignment. — C. Abbe. 

Proposed expenditures, 1915-16. — $6,400. 
Library: 

Object.— To maintain a library in Washington, supervise station libraries, 
prepare Indexes and bibliographic lists of meteorological and allied liter- 
ature, translate correspondence in foreign languages, and conduct promo- 
tion examinations. 
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14 PROGRAM OF WORK FOR FISCAL YEAR 1916. 

Library— CJontiniied. 

Cooperation, — Governments of Canada, England, France, Grermany, and 
various meteorological and scientific societies of the United States and 
foreign countries. 

Location, — Washington, D. C. 

Date 6e^i/n.— 1891. 

Results. — Practically all of the knowledge on the science of meteorology 
and allied sciences from its inception down to the present time is made 
readily accessible through this library to the scientific and other em- 
ployees of the Government and the public generally. Twelve hundred 
books and pamphlets added to library; 500 books added to station 
libraries. See Monthly Weather Review for current bibliography of 
meteorology. Fifty-nine employees have been examined by the professor 
in charge. 

Assignment, — C. F. Talman. 

Proposed expenditures, 1915-16, — $7,680. 

Printing: 

Oft/ect.— To publish the Monthly Weather Review and other general 
publications, and print cards, franks, forms, and central office and 
station instructions. 

Location, — Washington, D. C. 

Date h00un,—lSQl. 

Assignment, — R. Seyboth. 

Proposed expenditures, 1915-16. — $11,750. 

Total, General Administration, $199,590 (service, $193,090; research, $6,500). 

THE WASHINGTON STATION. 
[Senrice.] 

Colleotion and Dissemination of Climatologieal and Meteorologieal Infor- 
mation : 

O'bject. — To observe and record weather conditions in Washington; chart 
and study telegraphic reports of weather conditions In the Northern 
Hemisphere; issue forecasts and frost, cold^wave, flood, storm, small- 
craft, and hurricane warnings; disseminate meteorological and climato- 
logieal information by telegraph, telephone, maps, cards, and bulletins. 

Procedure, — Meteorological conditions are determined at 8 a. m. and 8 p. m. 
by actual observation of the atmosphere and readings of meteorological 
instruments. These observations, together with simultaneous observa- 
tions taken at the outlying stations of the bureau, assembled by tele- 
graph, are charted on maps for study and interpretation by trained 
experts, who Issue forecasts and the necessary wind, frost, hurricane, or 
other warnings and other meteorological information, which is dis- 
seminated by means of maps, bulletins, cards, telegraph, telephone, and 
otherwise. Climatologieal and special crop data are compiled and 
distributed by bulletins. 

Cooperation. — Government of Canada ; Smithsonian Institution ; University 
of Pittsburgh; Alaska Agricultural Experiment Station; Bureau of 
Fisheries; Geological Survey. 

Location, — ^Washington, D. C. 

Date "begun. — 1891. 

Results.— K. M. forecasts issued daily for New England, North and South 
Atlantic, East Gulf, Ohio Valley, and the lower Lake regions; frost 
warnings for special crops ; warnings of " high " winds and hurricanes 
issued when necessary for the same region; P. M. forecasts Issued for 
entire United States except Pacific coast; daily maps, weekly bulletins, 
and the Monthly W^eather Review published. 

Assignment.— Ti. E. Williams, E. H. Bowie, H. C. Frankenfleld, A. J. Henry, 
P. C. Day, T. T. Moore, R. Seyboth. 

Proposed expenditures, iPi5-J6.— $122,880. ' 
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WEATHEB BUREAU. 15 

[Rei«areh.] 

iMprorement in Instmmeiital Equipment: 

Object. — To select, test, improve, and design instrumental apparatus for 
the scientific work of the bureau. 

Procedure.— Experts select and test all instrumental equipment by usual 
laboratory methods, and design and construct new types demanded by 
Weather Bureau work. 

Location, — Washington, D. C. 

Date begun.— 1S91, 

Results, — The following instrumental equipment designed : Marvin evapora- 
tion hook «auge; the Kadel evaporation still-well; the Eadel 100-inch 
snow-density tube; and the Marvin 8-day self-contained automatic rain 
gauge. 

Assignment. — ^B. C. Kadel. 

Proposed expenditures, iW5-itf.— $1,600. 

Iiyestigationg of the Problems of Forecasting: 

Object. — ^To improve the accuracy of forecasts and to formulate rules and 
enunciate principles in connection therewith. 

Procedure. — ^A study of the weather maps and other meteorological data 
with reference to storms of di£Ferent types and of their effects upon 
weather conditions throughout the United States. 

Location. — Washington, D. C. 

Date begun.— ISQl. 

Results. — Monthly Weather Review, Supplement No. 1. Important informa- 
tion regarding storm movements and weather forecasting is now being 
prepared for publication under the title, "Forecasting in the United 
States." 

Assignment.--A. J. Henry, H. C. Frankenfleld, E. H. Bowie, R. H. Weight- 
man. 

Proposed expenditures 1915-16. — $4,100. 

iBTestigations in Climatology: 

Object. — To determine more fully the climate of the entire United States, 
including the insular possessions. 

Procedure. — Compilation and reduction of the daily meteorological records 
from the large corps of observers scattered throughout • all portions of 
the country ; publication of data in the form of tables, charts, and dia- 
grams; and discussion of the conditions disclosed from an examination 
and study of the data collected. 

Cooperation. — Several bureaus of the department ; other departments. State 
agricultural and meteorological organizations, colleges, railroads, and 
public and private institutions and corporations interested in collecting 
and disseminating such information. 

Location. — Washington, D. C. 

Date begun.— 1S91. 

Results. — Many data prepared and distributed and work on additional 
statistics under way. 

Assignment. — P. C. Day. 

Proposed expenditures 1915-16. — $3,500. 

liver and Flood Inrestigations : 

Object. — To improve methods of flood forecasting. 

Procedure. — Compiling records of precipitation in the various watersheds 
and attempting to correlate them with resulting flood stages; seeking to 
determine the relation between rainfalls of varying intensities and the 
stages of water reached in the rivers. 

Location. — Washington, D. C. 

Date begun.— ISQl. 

Results. — Schemes for river forecasting for certain rivers of South Caro- 
lina have been complete<l and compilations of flood and precipitation 
data made for portions of the Ohio Basin. 

ABsignment. — ^A. J. Henry. 

Proposed expenditures 1915-16.— %1,650. 



Digitized byLjOOQlC 



16 PROGRAM OF WORK FOR FISCAL YEAR 1916. 

Solar Radiation Inyestigrationg : 

Object. — (1) To determine the insolation received in heat units on a hori- 
zontal surface from the sun and sky under all sky conditions; (2) de- 
termine the radiation received on a normal surface in gram calories; (3) 
establish normals for insolation; (4) determine the relation between 
polarization and insolation on clear days; (5) determine the effect of 
atmospheric conditions on nocturnal radiation; (6) measure the insola- 
tion received through ray filters under different conditions. 

Procedure, — Pyrheliometric, polarimetric, nocturnal radiation, and other 
observations are maintained continuously; data computed, plotted, and 
reduced ; instruments standardized. 

Cooperation. — Bureau of Standards furnishes ray filters, delicate ther- 
mopiles, nocturnal radiation instruments, and other instruments. 

Location. — Washington, D. C. 

Date begun. — ^1913. 

Results. — Factors obtained for the reduction of the Callendar records to 
heat units. Instruments at several stations have been checked and re- 
standardized. Curves of average and maximum radiation for an eight- 
year period have been established. The Callendar pyrheliometer has been 
standardized. The division of the total radiation received into two 
components has been obtained by means of solar screens, as follows: (1) 
Solar radiation, (2) sky radiation. 

Assignment. — H. H. Kimball. 

Proposed expenditures 1916-16. — $3,800. 

Meteorological Investigations: 

Object. — To determine the nature of meteorological phenomena and the 
laws of their actions. 

Procedure. — Comparison and study of observational data In relation to 
cause and effect. Meteorological phenomena of whatever kind are re- 
garded as physical phenomena, with i)hysical causes and obeying physical 
laws. 

Location.— ^Washington, D. C. 

Date begun.— ims. 

Results.— ^* American Temperatures and European Rallfall," Journal. Wash- 
ington Academy of Science, 4, p. 345, 1914. It was found that the annual 
rainfall of northern and western Europe Increases and decreases with the 
annual average temperature of the eastern United States. The reason 
why this should be so was pointed out. *' The Thunderstorm and Its 
Phenomena," Monthly Weather Review, 42, p. 348, 1914. This Is a very 
long article thnt discusses all phases of the thunderstorm, with many new 
features. It especially explains for the first time the mechanics of the 
storm and Its several peculiar types at air movement. " Frost Protec- 
tion," Monthly Weather Review, 42, p. 562. 1914. Frost protection Is 
regarded and treated as a problem In physics and the fundamental 
principles explained. It Is shown that frost protection usually is feasible, 
and the methods that should be followed for the accomplishment of the 
best practical results — saving the fruit at least cost — are Indicated. ** Why 
Some Winters Are Warm and Others Cold In the Eastern United States," 
Monthly Weather Review, 42, p. 562, 1914. It Is shown, by the aid of 
many charts, that the winter temperature of the eastern I'nlted States 
Is determined by the direction of the coastal winds and these in turn 
largely by the presence or absence of the Bermuda "high." When the 
barometric pressure Is persistently high In the neighborhood of the Ber- 
mudas during winter, the eastern United States has on-shore winds and 
relatively high temperatures. On the other hand, when the barometric 
pressure In the Bermuda region Is low, the winds are offshore and the 
eastern United States comparatively cold. 

Assignment. — W. J., Humphreys. 

Proposed expenditures, 1915-16.— ^1,S00. 

Serological Research: 

Object. — To Increase our knowledge of dynamic meteorology. 

Procedure. — Computing, plotting, comparing, and reducing observations ob- 
tained In the lower (surface to 3 or 4 kilometers) strata of the atmos- 
phere by means of kites and captive balloons; In the higher (surface to 
20 or 30 kilometers) strata by means of free balloons. 
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WEATHER BUREAU. 17 

Aeroloflrtcal Beseareli— Ck>iitinued. 

Location, — ^Washington, D. C. 

Date &e|7ttn.— 1914. 

Results. — ^A series of free-balloon observations was made in July, 1914. 
The reduction of these observations is not yet complete. Kite meteoro- 
graphs tested and standardized. 

A89ignment.—W. R. Blair, W. R. Gregg. 

Propped expenditures, 1915-16,-^^00. 

Seismologieal InTe'stlgatioiis : 

Object, — To map the United States according to selsmological activity and 
locate geological faults; to study in detail earthquake vibrations and 
draw inferences therefrom in regard, on the one hand, to the scientifically 
important problem of the structure of the earth and, on the other, to 
the practical question of tyi)e8 of buildings best adapted to withstand 
seismic shoclcs. 

Procedure, — ^Noninstrumental earthquakes reports on cards adapted to this 
purpose made at all (about 200) regular Weather Bureau stations and 
by some 4,000 cooperative observers are assembled and published by 
States. Instrumental earthquake records obtained at two Weather 
Bureau stations, Washington, D. C, and Northfield, Vt., and at some 20 
cooperative stations in different parts of North America are also collected 
and published. 

Cooperation, — Geological Survey. 

Location, — Washington, D. C. 

Date ftei^un.— 1914. 

R€4tult8, — Systematic collection of earthquake data published in the Monthly 
Weather Review. 

Assignment. — W. J. Humphreys. 

Proposed expenditures, lPi5-i^.--$2,800. 

All Empirieal I>etenaliiatloii of the Relative Yalaes of Evaporation in the 
United States: 

Object. — Primary: To determine under standard conditions of exposure the 
relative vaJues of evai>oratW»n in various portions of the United States. 
Secondary: To establish the relation between the evHporatlon under the 
above standard conditions and the climatological factors that combine to 
bring it about. 

Procedure. — Compiling and studying data to be obtained from about thirty 
evaporation stations; compiling and publishing existing evaporation 
records. 

Cooperation. — Reelamntion Rorviee. Geolo^icnl Survey, Forest • Service. Bu- 
reau of Plant Industry. Office of Public Roads and Rural Engineering, 
State organizations, and private parties. Inquiries already received from 
the ruiversltles of Arizona and Nevada and the Montana Agricultural 
College; Public Utilities Commission, State of Maine; Valler-Montana 
liand & Water Co., Valler, Mont.; and Diamond Cattle Co., Rock River, 
Wyo. 

Location. — Washington. D. C. 

Date begun. — Spring of 1015. 

Results, — ^The results of previous evaporation campaigns under the super- 
vision of the Weather Bureau have thus far been published only in part. 
The work of recompiling these records for complete publication is now 
under way. The extensive CHUipaipn carried on at the Snlton Sea and 
elsewhere in the United States during 1909 and 1910 under the super- 
vision of Professor iBlgelow has served to outline how many of the com- 
plexities of this problem can best be overcome. 

Assignment, — B. C. Kadel. Cleveland Abbe. jr. 

Proposed expenditures, 1915-16.— H.S20, 

Total, Washinsrton Station, f:i47,950 (service, ,$122,880; research, $25,070). 
Total, Central OiBce, $347,540 (service. $315,970; research, $31,570). 
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18 PBOGBAM OF WORK FOR FISCAL YEAR 1916. 

WEATHER BUREAU STATIONS OUTSIDE OF WASHINGTON. 

GENERAL STATEBfENT OF THE WORK. 

The Weather Bureau maintains about 200 regular stations outside of Wash- 
ington, occupying offices in Federal buildings, rented quarters, or special 
buildings erected for the purpose by the department. These stations are 
manned by trained commissioned officials and assistants, who devote their 
whole time to the Weather Bureau work. Coordinated and related to these 
principal stations there are also maintained over 4,000 cooperative, special 
meteorological, and other minor stations, each of which is provided with a very 
simple set of instruments, installed as a rule at the residence of the observer, 
who gives but a few minutes of his time each day to the work. With very few 
exceptions no quarters are provided or rents paid, and the services are rendered 
gratuitously, except in some cases where the observers receive from $5 to not 
to exceed $25 per month. The activities at the 200, more or less, principal sta- 
tions are similar in all respects to the activities described under the Washington 
station. All the lines of work are not performed at all the stations, nor are 
the same lines of work conducted at each and every station. The work, which is 
ooraprised in general under the following heads, is briefly described below. 

[Serrlce.] 

Meteorological observations. — The taking, recording, enciphering, telegraph- 
ing, compiling, and tabulating of regular meteorological observations and the 
care and maintenance of the instrumental equipment therefor. 

Daily weather forecasts. — The preparing of daily weather forecasts, including 
frost and cold-wave warnings and wind forecasts in connection with forest-fire 
prevention ; also the printing of same or issuance by other means and dissemina- 
tion by maps, bulletins, and telegraph and telephone messages; and press re- 
ports of weather synopses, forecasts, and full and complete infoi:mation con- 
cerning the current local weather conditions in all their phases. 

Storm, small-craft, and hurricane learnings. — Storm, small-craft, and hurri- 
cane warnings, disseminated at coast, Gulf, West Indies, and Great Lake sta- 
tions; chiefly the distribution of such warnings and the giving out of related 
information through the medium of coordinated display substations and by 
means of printed cards, telephone messages, and otherwise. 

Glimatological and crop reports. — The climatological and crop reporting serv- 
ice comprises the collection during the crop season, from April 16 to October 31, 
of daily telegraphic reports from selected substations organized into services, 
reporting in the interests of cotton, com, wheat, sugar, rice, tobacco, fruit 
and other standard crops; includes the printing and the prompt dissemination 
of the information to the public, to commercial exchanges, and to all parties 
and organizations interested in or benefited by the service that can be promptly 
reached by the usual means of communication available. 

River and flood warning service. — The river and flood warning service com- 
prises the maintenance of substations which observe and report rainfall, river 
stages, and like conditions, and the dissemination of flood information to the 
public, and especially to the parties and interests most directly benefited 
thereby. 

[BeMarch.] 

Investigations and research. — (a) General meteorology and climatology: 
Many station officials are engaged upon continuing studies carried on inter- 
mittently in general meteorology and climatology, weather forecasting, river and 
flood work, evaporation work, and frost-waming work as affecting and con- 
tributing to the protection of various standard crops and other allied scientific 
studies and investigations, (b) Aerology: Investigations in aerologj^ are con- 
ducted only at Drexel and Fort Omaha, Nebr., except occasional balloon ascen- 
sions for specific purposes; comprises the study of the upper-air conditions by 
means of kites and balloons for the purpose of fixing the general meteorological 
data in the whole atmospheric mass. The results thus far obtained disclose 
conditions of temperature, pressure, water vapor, and wind in this region that 
are of great value and importance in the study of dynamic meteorology. The 
cost of this work is stated under the Drexel station, (c) Solar radiation: In- 
vestigations in solar radiation are conducted at Madison, Wis., Lincoln, Nebr., 
and Santa Fe., N. Mex., and the costs are stated in the expenditures listed 
under these stations. Accurate measurements of the heat that is obviously 
continuously received, day by day, from the sun and its possible variations are 
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the fundamental data of all physical meteorology, since the heat from the 
mn is the primary source of all weather phenomena. This element is now sub- 
ject to daily measurements. The improvement and extension of the observations 
are going forward steadily, (d) Evaporation: Evaporation investigations are 
conducted at Wagon Wheel Gap, Colo. They consist of the measurement of the 
evaporation of water from vegetation, the soil, and water surfaces in general, 
wMft will be of special application in connection with reclamation, irrigation, 
and^ water-power projects, (e) Seismology: Seismological investigations are 
coHdncted at San Francisco, Cal. ; comprises the study of earthquake vibrations. 

[Extension.] ^ 

Educational work. — Educational work comprises lectures and courses of in- 
struction in meteorology given by Weather Bureau officials, often according 
to definite schemes of cooperation between universities, colleges, and other 
educational institutions and the local representatives of the Weather Bureau. 
In several cases the Weather Bureau occupies quarters in the institu.tion con- 
cerned or its office building is located on the university campus. The services 
are rendered in most cases without additional compensation to the Weather 
Bureau official, but in some cases a nominal honorarium is tendered by the 
institution, and the services are performed without interference with the 
station work. No direct expenditure of Governnient funds is involved in 
any case. 

DISTRIBUTION OF WORK BT STATIONS. 













Proposed 


Location. 


Character of work. 


Cooperation. 


Date 
begun. 


Assignment. 


expendi- 
tures. 
191fr-16. 


Abfleiu,Tex 


Meteorological observations 
and reports and daily 




1885 


William H. Green. 


$2,300 










weather forecasts. 










Albany, X.Y 


Meteorological observations 
and reports, daily weather 




1873 


George T. Todd... 


7,100 








forecasts, river and flood 












work. 










Alpena, Mich 


and reports, daily weather 




1872 


Frank Jermin 


4,200 










forecasts, and maintenance 
of United States telegraph 
line. 
Meteorological observations 
and reports and daily 




















Amarillo, Tex 




1892 


Thomas J. Consi- 


3,500 






dine. 




weather forecasts. 










Annlston, Ala . . 


do 




1905 
1902 
1878 


Robert H. Dean. . . 
Thomas R. Taylor 
Charles F. von 


1,700 
3,500 
12,000 


AsbeviUe, N. C 


do 




AUanta, Ga.' (sec^' 
tion center). 


Meteorological observations 
and reports, daily weather 








Herrmann. 




forecasts, river and flood 












work, and climatologlcal 












and crop work. 










Atlantic City, X.J. 


Meteorological observations 
and reports and daily 
weather forecasts. 


Coast Guard 
Service. 


1873 


LeviA.Judklns... 


2,800 


An«usta,Ga 


Meteorological observations 
and reports, dally weather 




1870 


Eugene D.Emigh. 


5,920 








forecasts, river and flood 












work, and climatologlcal 












and crop work. 










Baker, Dreg 


Meteorological observations 
and reports and dally 




1911 


John E. Hissong. . 


1.420 






A,-s«v 




weather forecasts. 










Baltimore, Md. 


Meteorological observations 


BureausofEn- 


1871 


Oliver L. Fasslg... 


7,540 


(seoiUm center). 


and reports, daily weather 


tomology 
andPlantln- 










forecasts, climatologlcal 










and crop work, and educa- 


d us try. Johns 
Hopkins 










tional work. 












University. 
Maryland 






















Agricultural 












College, 












MountSt. 












Mary's Col- 












lege, and U. 












S. Naval 








BenloDTiUe, Ark. . 


Meteorologica] observations 
and reports and dally 


Academy. 


1906 


Grin Parker 


1,500 












weather forecasts. 






Digitized by V. 


joogle 
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PROGRAM OF WOBK FOR FISCAL YEAR 1916. 
DISTRIBUTIQN OF WORK BT STATIONS— OontinQed. 



Location. 



Character of work. 



Cooperation. 



Date 
begun. 



Assignment. 



Proposed 

expendl- 

tuies, 

1915-16^ 



Bingfaamton,N.Y. 



Birmingham, Ala.. 



Bismarck, N. Dak. 
(section center). 



Block Island, R. I 



Boise, Idaho (sec- 
tion center). 



Boston, Mass. (sec- 
tion center). 



Buffalo, N.Y., 



Burlington, Vt. 
Calro,ni 



Canton, N. Y., 



Cape Henry, Va.. 



Charles City, Iowa.; 

I 

Charleston, S. C... 



Meteorological observations 
and reports, dally weather 
forecasts, and river and 
flood work. 

Meteorological observations 
and reports and dally 
weather forecasts. 

Meteorological observations 
and reports, daily weather 
forecasts, climatological 
and crop work, and river 
and flood work. 

Meteorological observations 
and reports, daily weather 
forecasts, and maintenance 
of seacoast telegraph line. 

Meteorological observations 
and reports, daily weather 
forecasts, climatolot;ical 
and crop work, and educa- 
tional work. 



.do. 



Meteorological observations 
and reports, dallv weather 
forecasts, and eoucational 
work. 

....do 



Meteorological observations 
and reports, dally weather 
forecasts, and river and 
flood work. 

Meteorological observations 
and reports and daily 
weather forecasts. 

MeteDrologlral observations 
and reports, dally weather 
forecasts, maintenance of 
seacoast telegraph line, 
and vessel reporting. 

Meteor jlog leal observations 
and reports and daily 
weather forecasts. 

Meteorological observations 
and reports, daily weather 
forecasts, river and flood 
work, and climatological 
and crop work. 



Forest Serv- 
ice, Indian 
Service.Unl- 
versity of 
North Da- 
kota. 



Forest Serv- 
ice, Recla- 
mation Serv- 
ice, Idaho 
Experiment 
Station, In- 
dian Serv- 
ice, and Uni- 
versity of 
Idaho. 

Navy Depart- 
ment. De- 
partment 
of Com- 
merce. Geo- 
logical Sur- 
vey, Bureau 
of Fisheries; 
Connecticut, 
Mass achu- 
setts, Maine, 
and New 
Hampshire 
Experiment 
Stations: 
Coast Guard 
Service, 
Blue Hill 
Observa- 
tory, Dart- 
mouth Col- 
lew, Wil- 
liams Col- 
lege, and 
Boston 
Yacht Club. 

Canlsius Col- 
lege and ^ 
Lackawan- 
na Steel Co. 

University of 
Vermont. 



1896 

1903 
1874 

1880 
1898 



John R. Weeks... 

Edgar C.Horton.. 
Orris W.Roberts.. 

George W. Eddey. 
Edward L.Wells., 



15,091^ 

4,790 
5,740 

2,060 
7,900 



1870 



John W.Smith.. 



19,800 



1870 



1906 
1871 



I 1906 
1873 



1904 
1871 



David Cuthbert- 
son. 

John K. Hooper... 
Robert T.Llndley. 

Johns. Hazen.... 
JohnF. Newsom.. 

Hal P. Hardin.... 
James H. Scott.... 



12,880 

4,600 
5,200 

2,600 
7,480 

2,150 

7,800 



Digitized byLjOOQlC 
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Locatkm. 



Chvlotte,N. C... 
Cbattanooga^Teim. 



QMjeime, Wyo. 
(section center). 



Chk»«o, m. (dis- 
trict forecast 
center). 



Cincinnati, Ohio.. 



Cl6Te]and,Ohio.. 



ColDrobla, Mo. 
(section center). 



Colombia, S. C. 
(section center). 



Colmnbus, Ohio 
(section center). 



Concord, N.H.. 



Conoordia,Kaiis.. 

Corpus Cbristl, 
Tex. 

5«lto8,Tex 

I>aTeoiMrt, Iowa 



I>»yton,Ohio. 



Character of work. 



Mete3rologlcal observations 
and reports and daily 
weather forecasts. 

Meteorological observations 
and reports, daily weather 
forecasts, and river and 
flood work. 

Meteorological observations 
and reports, daily weather 
forecasts, dimatological 
and crop work, and edu- 
cational work. 



Meteorological observations 
and reports, daily weather 
forecasts, dimatological 
and crop work, and main- 
tenance of United States 
telegraph line. 

Meteorological observations 
and reports, daily weather 
forecasts, and river and 
flood work. 

Meteorological observations 
and reports, daily weather 
forecasts, and educational 
woric. 

Meteorological observations 
and reports, dally weather 
forecasts, dimatological 
and crop work, and educa- 
tional work. 



Meteorological observations 
and reports, daily weather 
forecasts, and dimatologi- 
cal and crop, river and 
flood, and educational 
work. 



Cooperation. 



War Depart- 
ment, For- 
est Service, 
Reclama- 
tion Service, 
Wyo m i n g 
Experiment 
Sta tion, 
and U ni- 
versity of 
Wyoming. 

Coast Guard 
Service and 
Jackson 
Park Yacht 
Club. 



.do.. 



Meteorological observations 
and repeats, daily weather 
forecasts, and river and 
flood work. 

Meteorological observations 
and reports and daily 
weather forecasts. 

....do 



Case Scien- 
tific School. 



Missouri Ex- 
periment 
Station, 
U n i verslty 
of Missouri, 
and West- 
minster 
CoUege. 

Bureau of 
Plant Indus- 
try, Charles- 
ton Museum, 
Clemson 
College, and 
Winthrop 
College. 

Geological Sur- 
vey, Coast 
Guard Serv- 
ice, Hiram 
College, 
Oberlin Col- 
lege, Ohio 
State Uni- 
V e r s i t y, 
Ohio Exper- 
iment Sta- 
tion, St. Ig- 
natius Col- 
lege, and 
Urbana Uni- 
versity. 



.do. 



Meteoroloicical observations , 
and reports, daily weather 
forecasts, and river and , 
flood work. 

....do 



Date 

begim. 



1878 
1879 

1870 



Assignment. 



OraO. Atto 

LewisM.t>indell.. 

Robert Q. Grant.. 



1870 Henry J. Cox, 
Charles L. 
Mitchell. 



1870 William C. Deve- 
reaux. 



1870 William H. Alex- 
ander. 



1880 George Reeder.. 



1887 



1878 



Ridi&rd H. Sulli- 
van. 



J. Warren Smith. 



1902 ElishaC.Vose. 



1885 JohnW. Byram... 



1887 I William F. Leh- 
man. 
1913 Joseph L. Cline. . . 
1871 ^ Julius M. Sherier. . 



Proposed 
expendi- 
tures, 
191fr-10. 



13,400 
8,600 

6,480 



44,710 

16,880 
12,000 
5,400 

6,990 

15,000 



3,660 



1,780 



8,880 

5,890 
5,620 



1911 R.Frank Young.. 6,450 

Digitized byLjOOQlC 
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PBOGRAM OP WORK FOB FISCAL YEAR 1916. 
DISTRIBUTION OF WORK BY STATIONS— Continued. 



Location. 



Character of work. 



Cooperation. 



Date 
begun. 



Assignment. 



Proposed 
expendi- 
tures. 
1915-1& 



Del Rio, Tex. 



Denver, Colo, (dis- 
trict forecast and 
section center). 



Des Moines Iowa 
(section center). 



Detroit, Mich.. 



D evils Lake 

N. Dak. 
Dodge City, Kans do 



Meteorological observations 
and reports and daily 
weather forecasts. 

Meteorological observations 
and reports, daily weather 
forecasts, and climatol- 
ogical and crop, river, 
and flood, and educational 



.do. 



Meteorological observations 
and reports and dally 
weather forecasts. 

....do 



DrexeljNebr 

Dubuque, Iowa.. 



Duluth,Minn. 



£astport.Me... 
ElkIns,W. Va.. 
El Paso, Tex... 

Erie, Pa 

Escanaba. Mich. . . ; do 

Eureka, Cal do 



Aerological observations 

Meteorological observations 
and reports, daily weather 
forecasts, and river and 
flood work. 

Meteorological observations 
and reports and daily 
weather forecasts. 

do 



Evansvllle, Ind.... 



Fort Smith, Ark... 
Fort Wajme, Ind.. 



Fort Worth, Tex. 



Fresno, Cal. 



Galveston, Tex. . . . 



Grand Haven, 

Mich. 
•Grand Junction, 

Colo. 



Meteorological observations 
and reports, daily weather 
forecasts, and river and 
flood work. 

do 

Meteorological observations 
and reports and daily 
weather forecasts. 

do 



Meteorological observations 
and reports, daily weather 
forecasts, and river and 
flood work. 

Meteorologiral observations 
and reports and daily 
weather forecasts. 



.do. 
.do. 



Forest Serv- 
ice, Indian 
Office, Rec- 
lamatlon 
Service, Col- 
orado Agri- 
cultural Col- 
lege, Arkan- 
sas Valley 
Experiment 
Station, and 
Colorado 
State Col- 
Iowa College 
and Experi- 
ment Sta- 
tion, Iowa 
State Uni- 
V ersity , 
State 
Weather 
Service, and 
Tobln Col- 
lege. 



1905 



1871 



1878 



United States 
Army. 



Coast Guard 
Service. 



Bureau of i 
Plant In- I 
dustry. I 



I 



Navy Depart- 
ment and 
St. Mary's 
University. 



William U.Sl-l 
mons. I 

Frederick E. 
Brandenburg, 
Frederick W. 
Brist. 



George M. 
pel. 



Chap- > 



1870 

1904 
1874 
1914 
1873 

1870 

1873 
1889 
1878 
1873 



Norman B. Conger. 



! ifartln R. Hovde., 

Harrison McP. 

Baldwin. 
Bertram J. Sherry. 

James H. Spencer. 



Herbtft W. Rich- 
ardson. 

Daniel C. Murphy. 
Harris A.Jones... 
Nathan D. Lane. . 
Harry O. Geren... 
Vincent E.Jakl... 
Aaron H.Bell 



1897 I Albert Brand. 



1882 
1911 



1898 



Leon J. Guthrie... 
Patrick McDon- 
ough. 

Dennis S. Landis. . 



1887 Walter E. Bennett. 



1871 wmiam P. Stewart 



1905 
1899 



William J. Schnur- 

busch. 
Esek S.Nichols... 



Digitized byLjOOQlC 
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Location. 



Character of work. 



Cooperation. 



Date 
begim. 



Assignment. 



Proposed 

eacpendl- 

tores, 



Qnad Bapids, 
Mich, (section 
center). 



GieenBaj, Wis.. 
Bumibal, Mo.... 



Htrrisbarg, Pa. 
Hartford, Conn. 

Batteras, N. C. 



Hane, Mont. 



Hitcna. Mont (sec- 
tion center). 



BcQDlalu, Hawaii 
(Kctlon center). 



Houghton, Mich... 

Booston, Tex. 
(section center). 



Hnron, 8. Dak. 
(aectkni center). 



^aManapoUs, Ind. 
(sectJoii.center). 



Meteorolqglcal ohservatkins 
and reports, dally weather 
forecasts, and dunatologl- 
cal and crop, river and 
flood, and educational 
work. 



Meteorological ohservations 
and reports and dally 
weather forecasts. 

Meteorological observations 
and reports, daily weather 
forecasts, and river and 
flood work. 

....do 



Bureau of 
Plant Indus- 
try, Coast 
Guard Serv- 
ice, Michi- 
gan Experi- 
ment Sta- 
tion, and 
University 
of Michigan. 



.do. 



Meteorological observations 
and reports, dally weather 
forecasts, and mainte- 
nance of seacoast tele- 
graph line. 

Meteorological observations 
and reports and daily 
weather forecasts. 

Meteorological observations 
and reports, daily weather 
forecasts, cllmatolpglcal 
and crop work, and edu- 
cational work. 



Meteorological observations 
and repcTts, dally weather 
forecasts, and climatologl- 
cal and crop work. 



Meteorological observations 
and reports and daily 
weather forecasts. 

Meteorological observations 
and reports, daily weather 
forecasts, cllmatologlcal 
and crop work, and river 
and flood work. 



Meteorological observations 
and reports, dally weather 
forecasts, climatological 
and crop work, and edu- 
cational work. 



Meteorological observations 
and reports, daily weather 
forecasts, climatological 
and crop work, and river 
and HLood. work. 



W664— 16 i 



Reclamation 
Service, For- 
est Service, 
Montana 
Agricultural 
College, 
Montana 
State Uni- 
versity, and 
Montana 
Experiment 
Station. 

Navy Depart- 
ment, War 
Depart- 
ment, and 
Hawaii Ex- 
perlment 
Station. 



War Depart- i 
ment, Bu- ! 
reau of Plant; 
Ind u s t r y, 
and Holi- 
ness Univer- 
sity. : 

War Depart- 
ment, for- 
est Service, 
Indian Of- 
fice, Rec- 
lamation 
Service, and 
South Da- 
kota Ex- 
periment 
Station. 

Indiana Ex- 
periment 
Station, 
Notre Dame 
University, 
and St. Jo- 
seph's Col- 



1903 



1886 



1904 

1874 



.- 1892 



1880 



Chades F. Schnei- 
der. 



Frederick W.Con- 
rad. 



BlonL.Waldron.. 



Edward R. De- 
main. 

William W. Nei- 
fert. 

wm L. Wyland... 



Charles W. Ling. 
H.F.Alps 



98,240 



2,660 
3,890 

6,060 
0,600 
2,280 

1,920 
8,880 



1904 



1900 



1909 



1881 



William B. Stock- 



Howard B.C^wd- 
rlck. 

Bernard Bunne- 
meyer. 



Montello E. Bly- 
stone. 



6,600 

8,500 
16,690 

5,860 



1871 



John H. Arming- 
ton. 



12,660 



Digitized byLjOOQlC 
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PROGBAM OP WORK FOR PISCAL YEAR 1916. 
DISTRIBUTION OF WORK BT STATIONS-^Continaed. 



Location. 



CharaoUrofworlE. 



Cooperation. 



Date 
begun. 



Proposed 

expemU- 

tiues, 

1915-ltt. 



Idia, Eana.. 



Ithaca, N.Y. (sec- 
tion center). 



Jadksonyflle, Fla. 
(section center). 



EaUspeU,Mont... 
s City, Ho.. 



Keokuk, Iowa 

Key West, Fla... 

KnoxviUe, Tenn.. 



La(3rosse, Wis. 
Lander, Wyo... 



Lansing, Mich. 



Lewiston, Idaho. . 



Lexington, Ky 

Lincoln, K e b r. 
(section center). 



Little Rock, Ark. 
(section center). 



Meteorological obserratlons 
and reports, daily weather 
forecasts, and river and 
flood work. 

Meteorological observations 
and reports, daily weather 
iorecasts, dimatological 
and crop work, and edu- 
cational work. 



Meteorological observations 
and reports, daily i)^ eather 
forecasts, dimatological 
and crop work, and edu- 
cational work. 



Meteorological observations 
and reports and daily 
weather forecasts. 

Meteorological observations 
and reports, daUy veather 
forecasts, dimatological 
and crop work, and nver 
and flood work. 

Meteorological observations 
and reports, dally w eather 
forecasts, and river and 
flood v'ork. 

Meteorological observations 
and reports, dally w eather 
forecasts, maintenance of 
seacoast telegraph line, 
and vessel reporting. 

Meteorological observations 
and reports, dally v eather 
forecasts, and river and 
flood work. 

do 



Meteorological observations 
and reports and daily 
weather forecasts. 

Meteorological observations 
and reports, daily weather 
forecasts, and educational 
work. 

Meteorological observations 
and reports and daily 
weather forecasts. 

do 

Meteorological observations 
and reports, dallv weather 
forecasts, climiatologlcal 
and crop work, investiga- 
tions in solar radiation, 
and educational work. 



Meteorological observations 
and reports, daily weather 
forecasts, dimatological 
and crop, river and flood, 
and educational ^ ork. 



New York 
Experiment 
Station, 
West Point 
Military 
Academy, 
Coast Guard 
Bervloe,Coi^ 
nell Uzilver- 
sity, and 
Ranger 
School. 

Bureau of 
Plant In- 
dustry, For- 
est Service. 
Coast and 
Geodetic 
Survey, and 
Universi t y 
of Florida. 



War Depart- 
ment, Forest 
Service, Re- 
clame t ion 
Service, In- I 
dlan Service,! 
Universi t y 
of Nebraska, 
and Doane 
College. 

War Depart- 
ment, Forest 
Service, Re- 
damation , 
Service, and 
Arkansas 
Experiment 
SUtlon. 



1905 



1887 



Howard K. Hol- 
comb. 



WilfordM. Wilson 



$2,190 

7,0» 



1871 



1899 



1871 
1870 

1871 

1872 
1891 

1910 
1900 



1893 
1897 



1879 



Alexander J. 
Mitchell. 



Harvey B. Dick. 
Patrldc Connor.. 



Frederic Z. Gose- 
wisch. 



Harry B. Boyer. . 



John F. Voorhees. 



Edwin C.Thomp- 
son. 
McLInS. Collom.. 



Dewey A. Seeley. . 



Walter W. 
Thomas. 

George B. Wurts. . 
Georm A. Love- 
land. 



Harvey S.Cole..., 



14,279 



2,010 
10,890 

2,520 
9,060 

5,090 

5.290 
1.400 

4,480 
2,570 



4,490 
8,510 



10,690 
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Propoeed 


Locatkm. 


Chaiacterofwork. 


Cooperation. 


Date 
begun. 


Assignment. 


expendi- 
tures, 
1916-16. 


Los Angeles, Cal.. 


Meteorological observations 
and reports, dail v m eather 
forecasts, and educational 


University of 
California 


1877 


Ford A. Carpenter. 


$11,670 




and Los An- 










work. 


eeles Cham- 
ber of Com- 






















merce. 








LoidsTlUe, K r. 
(seetJonoenttf). 


Meteorological observations 


Kentucky Ex- 


1871 


Ferdinand J. Wak 


13,980 


and reports, daUy v eather 
forecasts, and climatolog- 


periment 
Station, 


















ical and crop, river and 


Bethlehem 










flood, and educational 


Academy, 










work. 


University 
ofLoulsvflle, 






















and Loretto 
Academy. 








LDdington,Mich.. 


Meteorological observations 


1912 


Charles S. Wood.. 


3,300 


and reports and daily 







■ 
















LTndibors. Va 


do 




1871 
1899 


George N. Wflson. 
Willfam A. Mitch- 


3,780 


i6con,Ga..:::::: 


Meteorological observations 
and reports, daily v eather 




4,230 








ell. 






forecasts, and river and 












flood V ork. 










Madison, Wis 


Meteorological observations 
and reports, daily v eather 
forecasts, investigations 
in solar radiation, and 
educational v ork. 


University of 
Wisconsin. 


1904 


ErlcR.MiUer 


4,500 


Mirquettc,Mlch... 


Meteorological observations 





1871 




3,200 


and reports and daily 










V eather forecasts. 










Memphis, Term... 


and reports, daily v eather 




1871 


Samuel C. Emery. 


8,540 








forecasts, climatological 
and crop work, and river 






















and flood work. 










Mkldbn,lfiss 


Meteorological observations 




1889 


James H. Jaqua. . . 


5,380 




and reports, daily weather 
forecasts, and river and 


















flood work. 










Miami, Fla 


Meteorological observations 




1911 


Richard W. Gray. 


4,860 




and reports and daily 










weather forecasts. 










MDwankee, Wis. 


Meteorological observations 


Department of 
Commerce, 


1870 


Henry B.Hersey. 


13,870 


(section centBT). 


and reports, daily weather 










forecasts, climatological 
and crop work, and educa- 


Wisconsin 










Experiment 










Uonal work. 


Station.Car- 
roU College, 
North Wis- 






















consin Acad- 












emy, Smith 












Observa- 












ttory, and 












Ripon Col- 
Re c lamation 
Service, In- 








Minn«poUs,Himi. 
(aectioQ center). 


Meteorological observations 
and reports, daily weather 
forecasts, and climatologi- 


1890 


Ulysses G. Pur»- 
^1. 


12,660 




dian Service, 










cal and crop, river and 


and Univer- 










flood, and educational 


sity of Min- 










work. 


nesota. 








Mobile, Ala 


Meteorological observations 




1870 


Albert Ashenber- 


7,200 




and reports, daily weather 






ger. 




forecasts, climatological 












and crop work, and rivor 












and flood work. 










Modena,Utah 


Meteorological observations 




1901 


William H. Bos- 


1,560 




and reports and daily 






sier. 






weather forecasts. 










>««J«omery, Ala. 


Meteorological observations 


Tuskegee In- 


1872 


Patrick H.Smyth. 


7,340 


(section center). 


and reports, daily voathcr 
forecasts, climatological 
and crop work, and river 
and flood work. 


stitute. 








Mount Weather, 


Meteorological observations. 




1904 


James E. Fovrler.. 


2.450 


Va. ' 
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PBOGRAM OF WORK FOB FISCAL YEAR 1916. 
DISTRIBUTION OF WORK BT STAnONS-^Continaed. 



Location. 



Character of work. 



Cooperation. 



Date 
begun. 



Assignment. 



Nantockat, ICass. 



Narryansett Pier, 

Nashville, Tenn. 
(section center). 



New Haven, Conn. 



New Orleans, La. 
(district forecast 
and section cen- 
ter). 



New York, N.Y. 



Meteorological observations 
and reports and daily 
weather forecasts. 

....do 



Norfolk, Va.... 
Northfleld,Vt.. 



North Head, Wash. 



North Platte, Nebr. 

Oklahoma, Okla. 
(section canter). 



Meteorological observations 
and reports, dallv weather 
forecasts, and climatolog- 
ical and crop, river and 
flood, and educational 

■ work. 

Meteorological observations 
and reports, daily weather 
forecasts, and educational 
work. 

Meteorological observations 
and reports, daily weather 
forecasts, and climatolog- 
ical and crop, river and 
flood, and educational 
work. 



Meterological observations 
and reports and dally 
weather forecasts. 

do 

Meteorological observations 
and reports, daily weather 
forecasts, and educational 
work. 

Meteorological observations 
and reports, daily weather 
forecasts, and nuuntenance 
of seaooast telegraph line. 

Meteorological observations 
and reports and daily 
weather forecasts. 

Meteorological observations 
and reports, daily weather 
forecasts, climatologlcal 
and crop work, and edu- 
cational work. 



Tennessee Ex- 

geriment 
tation and 
U n Iversity 
of the South. 

Yale Univer- 
sity. 



Bureau of En- 
tomology, 
Louisiana 
Experiment 
Station. Lo- 

a n d St.* 
Charles 
CoU»re. 
Navy Depart- 
ment. 



do 

Norwich Uni- 
versity. 



Omaha, Nebr. 



Oswego, N.Y. 



Palestine, Tex 

Parkers burg,W. 
Va. (section cen- 
ter). 



Pensaoola, Fla.. 
Peoria, ni 



Philadelphia, Pa. 
(section center). 



Meteorological observations 
and reports, daily weather 
forecasts, climatologlcal 
and crop work, and river 
and flood work. 

Meteorological observations 
and reports and dally 
weather forecasts. 

do 

Meteorological ob6er\'atIons 
and reports, dally weather 
forecasts, climatologlcal 
and crop work, and river 
and flood work. 

Meteorological observations 
and reports and daily 
weather forecasts. 

Meteorological observations 
and reports, daily weather 
forecasts, and educational 
work. 

Meteorological observations 
and reports, dally weather 
forecasts, and climato- 
loglcal and crop, river and 
flood, and educational 
work. 



Forest Service, 
Indian Of- 
fice, Univer- 
sity of Okla- 
homa, and 
Bacone Col- 
lege. 



University of 
West Vir- 
ginia. 



Coast Guard 
Service. 

Bradlejr Poly- 
technic In- 
stitute. 

Coast Guard 
Service, Mo- 
ravian Paro- 
chial School, 
Pennsyl v a- 
nia State 
C ollege, 
State For- 
estry Serv- 
ice, and Nor- 
mal School. 



1886 



1882 
1870 



1872 



1870 



1870 



1871 
1887 



1902 



1874 



1890 



1870 



1870 



1881 
1881 



1879 



1905 



1871 



Ctoorge E.Grimes. 



Margaret E. Con- 
way. 
RoscoeNunn 



Leonard M.Tarr. 



Isaac M.CUne.. 



James H. Scan*... 



William G. Bums. 
William A. Shaw.. 



JohnJ.KeUiher.. 



Alphonso W. Shil- 
ling. 

J. Pemberton 
Slaughter. 



Lucius A. Welsh. 



Julius G.Linsley.. 

Louis Dorman.... 
Henry C.Howe... 



William F.ReedJr. 
Merton L. Fuller.. 

Georges. Bliss.... 
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Character of work. 



Cooperation. 



Date 

begun. 



Alignment. 



Proposed 
expendi- 
tures, 
1016-1«. 



Plmniz, Arlx. 
(Mtion CBDter). 



Ptere,8.Dak 

Pittibursh,Pa.... 

PocateUo, Idaho... 

Port Ciesoent, 
Ws»h. 

Port Honm, Mich. 
Port]aiul,Me 



Portbod, Greg. 
(district foiecast 
andaectlan cen- 
ter). 



PtOVldODOB^R.I. 



P»blo,Colo.... 
tkm center). 



KapldClty,8.Dak. 

»«edlng,Pa. 

Rsd Bluff, CW 



lieteorologioal observa- 
tions and reports, daily 
weather •forecasts, and 
cUmatoiogtQal and crop, 
river and floodi and edu- 
cational work. 



Meteiorologlcal observations 
and reports and daily 
weather forecasts. 

Meteorological observations 
and reports, daily weather 
forecasts, and river and 
flood work. 

Meteorological observations 
and reports and daily 
weather forecasts. 

Meteorological observations 
and reports, daily weather 
forecasts, maintenance of 
seacoest telegraph line, 
and vessel reporting. 

Meteorological observations 
and reports and dally 
weather forecasts. 

Meteorological observations 
and reports, daily weather 
forecasts, and river and 
flood work » 

Meteorological observations 
and reports, daily weather 
forecasts, and climato- 
loglcal and crop, river bnd 
flood, and educational 
work. 



Meteorological observations 
and reports and dally 
weather forecasts. 

do 



Forest Serv- 
ire.Bureau8 
of Plant In- 
dustry and 
Entomol- 
ogy, Coast 
and Geo- 
detic Sur- 
vey, Indian 
Olnce, Re- 
clam atlon 
Service, and 
Arizona Ex- 
periment 
Station. 



Forest Serv- 
ice. Qeolog- 
ical Sur- 
vey, Coast 
Guard Serv- 
ice, Recla- 
m a 1 1 o n 
Service. Or- 
egon Agri- 
cul tural 
College, Or- 
egon Ex- 
periment 
Station, and 
Unlvers 1 1 y 
of Oreeon. 

Ladd Obser- 
vatory. 



Meteorological observations 
and reports, daily weather 
forecasts, dlmatological 
and crop work, and river 
and flood work. 

Meteorological observations 
and reports and daily 
weather forecasts. 

do 



Bureau o f 
Fisheries 
and North 
Carolina 
Experiment 
Station. 



Meteorological observations 
and reports and daily 
weather forecasts. 



1895 



Robert R.Brlggi. 



17,680 



1891 
1870 

1R09 
1898 

1874 
1871 

1871 



Edwin £. Row. .. 
Henry Pennywltt. 

Arthur R.TeepIe.. 
Leon G.Sutton... 



AbeWiesner 

Edward P. Jones. 

Edw^d A. Beals. 



1,330 
15,490 

i,6eo 

8,920 

2,280 
6,400 

29,480 



1904 



1884 



1888 

1912 
1877 



Eben H.Emery.. 



Lawrence H. Daln- 

gerfleld. 
LeeA.Denson.. 



Harley N. Johnson 

Cornelius J. Do- 
herty. 

Noble M. Cun- 
ningham. 



7,190 

4,090 
11,889 



2,080 

4,780 

2,880 
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PROGRAM OF WORK FOR FISCAL YEAR 1916. 
DISTRIBUTION OF WORK BY STATIONS--Continued. 













PropoMd 


Location. 


Character of work. 


Cooperation. 


Date 
begun. 


Assignment. 


expendi- 
niTM, 
1915-16. 


Reno, Nev. (sec- 


Meteorological observations 


Forest Serv- 


1905 


Henry F.Alciatore. 


$5,960 


tion center). 


and reports, daily weather 
forecasts, and climatologi- 


ice, Recla- 










mation Serv- 










cal and crop work. 


ice, Indian 
Service, and 
Nevada £x- 
periment 
Station. 


















Richmond, Va. 
(section center). 


Meteorological observations 


Bureau of 


1897 


Edward A. Evans. 


8,3M 


and reports, daily weather 
forecasts, and climatolog- 


Plant In- 










dustry, Vir- 










ical and crop, river and 


ginia Ex- 










flood, and educational 


periment 
StaUon, l.e- 










work. 












ander Mc- 












Cormhk Ob- 












servatory, 












Normal and 












Agricultural 












Institute. 












Vlrghiia Mil- 












itary Insti- 












tute, and 












Norfolk & 












Western 












Ry. Experi- 












ment Sta- 












tion. 








Rochester, N.Y... 






1870 


Luther M.Dey.... 


4,890 













weather forecasts. 










^•osoDois, Oreff.. . . 


do 




1877 
1904 
1877 


William BeU 

CleveHallenbeck.. 
Nathaniel R. 
Taylor. 


2,880 
1530 
6,790 


RosweU, N. Hex. . 


do 




Sacramento, Gal . . . 


Meteorological observations 
and reports, daily weather 













forecasts, and river and 












flood work. 










Saginaw, Mich 


Meteorological observations 
and reports, dally weather 
forecasts, and river and 
flood and educational 
work. 


Arthur Hill 
Trade School 


1912 


Frank H.Coleman 


3,930 


St. Joseph, Mo 


Meteorological observations 
and reports and daily 




1910 


wmiamS.Belden 


5,380 










weather forecasts. 










St. Louis, Mo 


Meteorological observations 


St. Louis Uni- 


1870 


Montrose W. 


20,000 




and reports, daily weather 
forecasts, and climatolog- 


versity. 




Hayes. 
















Ical and crop, river and 












flood, and educational 












work. 










St. Paul, Minn.... 


Meteorological observations 




1870 


JohnN. Ryker.... 


5,520 




and reports and daily 








weather forecasts. 










Salt Lake City, 


Meteorological observations 


Bureau of 


1874 


Alfred H.Thlessen. 


11,910 


Utah (section 


and reports, daily weather 


Plant Indus- 








center). 


try, Forest 










leal and crop, river and 


Service.Rec- 










flood, and educational 


lamatlon 










work. 


Service, In- 
dian Service, 
Utah Exper- 
iment Sta- 






















tion, Uni- 












versity f 












Utah, and 












Murdock 
Academy. 








San Antonio, Tex. . 


Meteorological observations 


18^ 


Allen Buell 


6,050 




and reports and daily 










weather forecasts. 










San Diego, (^ 


do 


Navy Depart- 
ment. 


1871 


E. Herbert NImmo 


4,840 
4.630 




do 


1877 


Claude C.Cooper.. 


Sandytiook,N.;.'. 


Meteorological observations 




1914 


Marsdea Wright.. 


9;590 




and reports and daily 




' 




weather forecasts. 
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Location. 



Character of work. 



Cooperation. 



Date 
begun. 



( 



Assignment. 



Proposed 
expendi- 
tures, 



BanFrandsoo^Cal. 
(district forecast 
and action cen- 
to). 



Sulose,Cal. 



fian Joan, P. R., 
W. I. (section 
enter). 



San Lais Obispo, 
Cal. ' 

Santa Fe,N. Hex. 
(Mctkm center). 



8ult Ste. Marie, 
Midi. 

8aTannah, Ga 



flcranton, Pa. 



Seattle, Wa8h.(seo- 
tkm center). 



Meteorological observations 
and reports, daily weather 
forecasts, educational 
work, and maintenance of 
s^coast telegraph ime. 



Meteorological obseryations 
and reports and daily 
weather forecasts. 

Meteorological observations 
and reports, daily weather 
forecasts, and climatolog- 
ical and crop work. 



Meteorological observations 
and reports and daily 
weather forecasts. 

Meteorological observations 
and reports, dally weather 
forecasts, dlmatological 
and crop work, Investiga- 
tions in solar radiation, 
and educational work. 



Meteorological observations 
and reports and daily 
weather forecasts. 

Meteorological observations 
and reports, dailv weather 
forecasts, and clunatologi- 
cal and crop work. 

Meteorological observations 
and reports and dally 
weather forecasts. 

Meteorological observations 
and reports, dailv weather 
forecasts, and climatolog- 
Ical and crop and educa- 
tional work. 



Navy Depart- 
ment, Bu- 
reaus of 
Plant In- 
dustry and 
Entomology, 
Forest Serv- 
ice, Indian 
Service,Oeo- 
logical Sur- 
vey, Cali- 
fornia Ex- 
gerlment 
tation,Cha- 
bot Observ- 
atorv, and 
Santa Clara 
College. 



1871 



Navy Depart- 
m e n t , Ir- 
rigat ion 
Service, and 
Porto Rico 
Experiment 
Station. 



Forest Service, 
Reclamation 
Service,New 
Mexico Agri- 
cultural Col- 
lege, New 
Mexico Ex- 

Seriment 
tation, and 
Rio Grande | 
Industrial 
School. 



War and Navy 
D e p art- 
ments, De- 
partment of 
Justice, Bu- 
reau of Plant 
Industry, 
Forest Serv- 
ice, Geologi- 
cal Survey, 
Bureau of 
Fisheries, 
Reclama- 
tion Serv- 
ice, Coast 
Guard Serv- 
ice, Alaska 
Experiment 
Station, and 
Washington 
Ao-icultural 
College, Ex- 

ge riment 
tation, and 
State Uni- 
versity. 



George H.WlUson. 



$35,400 



1905 



1898 



1894 



1871 



Maurice Connell... 



F. Eugene Hart- 
well. 



John R. Williams. 
Charles E.Linney. 



1,640 
4,840 

1,070 
6,850 



1877 



1871 



1900 



1893 



Alexander O. 
Bums. 

Charles M. Strong. 



William M. Dud- 
ley. 

George N. Salis- 
bury. 



8,670 
9,420 

4,600 
14,940 
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PROGRAM OF WORK FOR FISCAL YEAR 1916. 
DISTRIBUTION OF WORK BT STATIONS-^Contlnued. 



Location. 



Character of work. 



Cooperation. 



Date 
begun. 



Assignment. 



Sheridan, Wyo... 
Shreveport, La... 

Sionz City, Iowa.. 
Spokane, Wash... 

Springfield, 111. 
(section center). 



Springfield, Mo. 
SyTaca8e,N.Y. 



Taooma, Wash... 



Tampa, Fla 

Tatoosh Island, 
Wash. 



Taylor, Tex 

Terre Hante, Ind. 

Thomasville, Qa.. 



Toledo, Ohio 

Tonopah, Nev 

Topeka, K a n s . 
(section center). 



Trenton, N.J. (sec- 
tion center). 



Valflnthie,Nebr... 



VkkBburg, Miss, 
(section center). 



Meteorological observations 
and reports and daily 
weather forecasts. 

Meteorological observations 
and reports, daily weather 
forecasts, and river and 
flood work. 

....do 



Meteorological observations 
and reports and daily 
weather forecasts. 

Meteorological observations 
and reports, daily weather 
forecasts, and climatologi- 
cal and crop and educa- 
tional work. 



Meteorological observations 
and reports, daily weather 
forecasts, and educational 
work. 

....do 



Meteorological observations 
and reports and daHy 
weather forecasts. 

....do 

Meteorological observations 
and reports, daily weather 
forecasts, maintenance of 
seacoast telegraph line, 
and vessel reporting. 

Meteorological observations 
and reports and daily , 
weather forecasts. \ 

Meteorological observations ' 
and reports, daily weather 
forecasts, and river and 
flood work. 

Meteorological observations 
and reports and daily 
weather forecasts. 

....do 

....do 

Meteorological observatfons 
and reports, daily weather 
forecasts, elimatological 
and crop work, and educa- 
tional work. 



Blackburn 
College. Ew- 
ing College, 
I n I n o 1 s 
Stote Nor- 
mal Univer- 
sity, Elgin 
Observa- 
tory, West 
Illinois Nor- 
mal School, 

■ and Univer- 
sity of lUi- 
nois. 

Drury CoUege. 



State College of! 
Forestry and 
Syracuse 
University. 



.do. 



Meteorological observatfons 
and reports and daily 
weather forecasts. 

Meteorofogical observations 
and reports, daHv weather 
forecasts, and cumatofog- 
ical and crop, river and 
flood, and educatfonal 
work. 



Kansas Agri- 
cultural CJol- 
lege and 
Kansas Wes- 
leyan Uni- 
versity. 

New Jersey 
Agricultural 
College and 
Experiment 
Station. 



Bureau of 
Fisheries 
and Agricul- 
tural (!x>llege 
and Univer- 
sity of Mi^ 
sissippi. 



1907 
18n 

1889 
1881 

1879 



1887 



1897 



1901 
1912 

1905 



1870 
1906 
1887 



1913 



1886 
1871 



HarryA. Frfse... 
James W. Cronk. 



Gflbert W. Mc- 

Dowall. 
Charles Stewart... 



Clarence J. Root., 



Walter B. Hare.. 



1902 Morgan R. San- 
ford. 



Louis C. Cover... 



1890 , Walter J. Bennett. 
1902 Ralph C.Mise...., 



Herbert Tnllsen.. 
Wflliam R. (?ade. 

011nM.HadIey... 



Wflliam S. Currier. 

Hugo Legler 

Thorp B. Jennhigs 



G. Harold Noyes. 



Louis Lodholz 

William E. Bar- 
ron. 
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Lontion. 


Character of work. 


Cooperation. 


Date 
begun. 


Assignment. 


Propoead 
1016-1«L 


WannWhed Gap, 
WiBb WaHa, 


Meteorok>glcal observations 
and reports and climato- 
k>gical\i'ork. 


Forest Serv- 
ice. 


1910 

1885 
1015 
1888 

1803 
1871 

1884 

1002 

1873 
1903 

1875 

1800 

1806 

1801 


Thomas A. Blair. . 

Charles C. Garrett. 

EUwood E. Un- 
ger. 

Samuel P. Peter- 
son. 

John Craig 

George W. Felger. 

Ray L. Fisher 

James I. Wld- 

meyer. 
William H.Falton 

well 
SunmerHackett.. 

7 observers 

observers 

C. F. Marvhi. E. 
H. Bowie, H. C. 
Frankenfleld, 
and others. 


$4,180 

. 3,680 
2,000 
6,580 

1,800 
4,100 

1,610 

1,770 

1,680 
2,180 

1,340 

2,500 

18,000 


Wash. 
Wins«i,Wls 


do 




Wichita, Eans 


Meteorok)gical obeervatfons 

and reports, dally weather 

forecasts, and river and 

flood work. 
Meteorological observatfons 

and reports and daily 

weather forecasts. 
Meteorological obeervatfons 

and reports, daily weather 

forecasts, and cUmatofog- 

ical and crop work. 
Meteorological observatfons 

and reports and daily 

weather forecasts. 
do 




Wfllbton, N. Dak. 




Wflmington, N. C. 
Wimiemuoca,Nev. 


Coast Guard 

Service. 


Wythevffle,Va.... 




Yankton, S. Dak.. 
Yellowstone Park, 


do 

do 




Wyo. 
Ynraa, Aria 


do 






Meteorofoglcal observatfons 

and reports. 
do 




Wtrt Indiaif sta- 





tions and foreign 
^sarvioe. 
United States 


Administrative and other 
travel in oonnectfon with 

other routine work of the 
central office and the 
Washington statfon. 




3 000 




■ 




Total, Weather 


11,818,610 


ssr «- 











I Service, $1,289,510; research, $20,000. 
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BUREAU OF ANIMAL INDUSTRY. 

ADMINISTRATION. 

Oeneral Administration : 

Object. — Supervision of tlie bureau activities and the performance of sucli 
duties as are common to the bureau as a whole, the cost of which can 
not be readily prorated against the various projects involved, such as 
accounting and editorial work, the distribution of supplies, and matters 
relating to the personnel. 

Location, — Washington, D. 0. 

Date ftei^ttfi.— 1884. 

Assignment,— A. D. Melvin, J. R. Mohler, C. C. Carroll. 

Proposed expenditures, 1915-16. — $123,000. 

Stores: 

Object. — To provide for miscellaneous supplies, the use of which is more 
or less common to the various laboratories and offices of the bureau, and 
which are purchased from time to time and held in stock to be distributed 
as may be required in connection with the various projects. 

Location, — Washington, D. C. 

Date begun.— 188^, 

Assignment. — ^A. D. Melvin, J. R. Mohler, C. C. Carroll. 

Proposed expenditures, 1915-16, — $50,000. 

Total, Administration, $178,000 (research, $35,000; regulation, $123,000; 
extension, $15,000). 

CONTROL OF MEAT AND MEAT FOOD PRODUCTS. 

ISnperTision : 

Object. — Supervision of all the work of meat inspection. Including the 
direction of some 2,500 employees at all the slaughtering centers of the 
United States, and the performance of duties common to the whole work. 

Location. — Washington, D. C. 

Date begun,— 1891. 

Assignment. — R. P. Steddom, M. Dorset, A. Eichhorn, B. H. Ransom. 

Proposed expenditures, 1915-16. — $61,000 (research, $500; regulation, 
$60,500). 

[BcMardu] 

Baeteriologieal Investigations of Meat and Meat Food Prodnets: 

Object, — To develop information concerning various phases of preparing 
meat and meat food products. 

Location. — Washington, D. C. 

Date begun,— IWl, 

Results. — The cause of ham souring has been worked out and suggestions 
olTered for its prevention. The reliability of the hot-room test as a 
means of detecting defective cans has been established and regulations 
governing the reprocessing of such cans adopted. The canning of sausage 
in oil has been investigated, and as a result regulations governing the 
preparation of this product have been adopted. The bacteria in the car- 
casses of hog-cholera hogs have been studied, with the result that no 
organisms of Bacillus ctiteritidis, or meat-poisoning type, were encoun- 
tered. A bacteriological investigation of beef-ham pickles has been made, 
and as a result the use of these pickles in the manufacture of meat 
extracts has been prohibited. The process of dehairlng and washing 
hog carcasses has been investigated, and It has been found that under 
certain conditions hair and dirty wash water entered the wound in the 
neck and penetrated through the blood vessels as far as the liver. In- 
structions were issued with a view to preventing* this trouble. Reports 
have been made on the routine examination of meat samples, including 
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Bftcterlologrleal InTestigratlons of Meat and Meat Food Prodnets— Continued. 
(1) samples suspected of haying caused meat poisoning; (2) samples 
which have undergone putrefactive changes such as would render them 
unfit for food; (3) samples showing various discolorations due to molds 
and other causes. 

Assignment, — C. N. McBryde. 

Proposed expenditures, 1915-16. — $3,500. 

InTestigration of Changes in Fresh Meats in Cold Storage: 

Object. — ^To ascertain, through bacteriological and chemical studies, the 
changes which talfe place in fresh beef stored under varying conditions 
and for varying lengths of time at temperatures above freezing; also to 
develop other information concerning the behavior of fresh meats in 
storage. 

Location. — Washington, D. C, and certain other cities where meat-inspec- 
tion establishments under Government inspection are located. 

Date begun.— 1913. 

Assignment. — C. N. McBryde, Ralph Hoagland. 

Proposed expenditures, 1915-16.-^,000. 

Iivestigation of Canned Meats: 

Object, — ^To develop, through chemical and bacteriological studies, informa- 
tion concerning the effect which prolonged storage has upon canned 
meats. 

Location. — Washington, D. C, and certain cities where meat-inspection es- 
tablishments are operating under supervision of the Federal Government. 

Date begun. — 1909. 

Ansignment.—T. M. Price. C. N. McBryde. 

Proposed expenditures, 1915-16.— HyOOO. 

iBTestigation of Pathological Conditions Noted during Meat Inspeetion : 

Object. — ^The Investigation of any abnormal, unusual, or hitherto unnoted 
condition of interest, directly or indirectly, from the meat inspection view- 
point, which may be encountered during routine Federal meat inspection. 
Special emphasis is laid upon infectious conditions and those character- 
ized by malignancy. 

Procedure. — Bacteriological examination in the fresh state by means of un- 
stained and stained smears, as well as culture sowings from the tissue 
under investigation, for the purpose of demonstrating or eliminating mate- 
rial of an infectious nature and liliewise differentiating and recovering, 
where possible, the causative agent. Preparation of the suspected mate- 
rial by freezing or other hardening methods, so that the tissue Involved 
may be sectioned and studied microscopically in regard to their histologic 
structure for the recognition of any deviations from the normal that may 
be pre.*«ent. 

Location. — Washington, D. C. : Chicago, 111. ; and South Omaha, Nebr. 

Date begun.— 1906. 

Results. — Pathological conditions of puzzling character are frequently dis- 
covered during meat inspection. The study of these is of great assistance 
in the disposition of the carcasses affected. 

Assignment. — H. J. Washburn, L. E. Day, G. B. Morse. 

Proposed expenditures, 1915-16.-99,^00. 

Inrestigationg npon the Control of the House Fly and Other Insects in 
Establishments Operating under Federal Meat Inspection : 

Object. — To devise plans for the control and eradication of the house fly and 
other Insects in establishments operating under Federal meat inspection. 

Procedure. — Study of conditions in establishments and surroundings with 
reference to the fly problem ; experiments in the control and eradication 
of flies to be carried out in establishments at Dallas, Tex., and elsewhere. 

Cooperation. — Bureau of Entomology. 

Location. — Washington, D. C. ; Dallas, Tex.; and various meat-inspection 
stations. 

Date begun. — 3916. 

Probable date of completion. — ^1918. 

Assignment, — G. H. Shaw. 

Proposed expenditures, 1915-16.-^1,000. 
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[B«snhitioB.] 

Preparation and Distribntlon of Brandlngr Ink: 

Object, — ^To furnish bureau employees engaged in the work of meat inspec- 
tion with a suitable marking fluid for stamping carcasses of animals in- 
spected and slaughtered under Federal superyision. 

Procedure. — ^The branding ink is prepared in the laboratories in Washing- 
ton and shipped by freight to inspectors in charge of meat inspection 
upon request. 

Location. — ^Washington, D. 0. 

Date 6e(7tm.— 1906. 

Results. — During the fiscal year 1914 there were manufoetured and for- 
warded to bureau stations 4,830 gallons of this ink for marking carcasses 
of animals. 

Assignment. — J. A. Emery. 

Proposed expenditures, 1915-16. — $3,600. 

Special SnperTisory Inspeetion: 

Object. — To see that the law, regulations, and instructions governing meat 
inspection are properly observed. 

Procedure. — Personal investigations are made of ofllcial establishments 
and of the conduct and inspection of operations. 

Location. — Washington, I). C. : Chicago, 111. ; Nashville. Tenn. ; Philadelphia^ 
Pa.; and Portland, Greg. — official stations of the trcveling veterinary in- 
spectors, bureau architect, and sanitary engineer. 

Date hegun.-'WOQ. 

Results. — More uniform inspection, increased efficiency, and better sanitary 
conditions. 

Assignment. — R. P. Steddom, George Ditewig, A. J. Plstor. 

Proposed expenditures, 1915-16. — $43,500. 

Meat-Inspeetion Brands: 

Object. — ^To provide brands used for marking carcasses, parts of carcasses, 
and containers of meat and meat food products, including imported meat 
and meat products. 

Location. — Washington, D. C. 

Date &r(7i/n.— 1906. 

Assignment. — ^W. H. Smith. 

Proposed expenditures, 1915-16.-^,000. 

Special Laboratory Inspeetion and Examination: 

Object. — To ascertain whether meat and meat food products prepared in 
official establishments or under exemption or those shipped interstate by 
farmers, as well as imported meats and meat food products, are properly 
labeled, sound, healthful, wholesome, and otherwise fit for human food, 
and to determine whether any prohibited substance has been used in 
their preparation or in and about the establishment; also to determine 
whether the water and ice used in the preparation of meat and meat 
food products are potable. 

Procedure. — Samples of all meat, meat food products, and ingredients used 
in their preparation are collected and submitted to chemical, physical, 
microscopical, and bacteriological examinations. A chemical and bac- 
teriological examination is made of samples of all waters and ice used 
in the preparation of meat and its products. Examinations are also 
made of various preparations used in and about establishments. 

Cooperation. — Bureau of Chemistry. 

Location. — Washington, D. C. 

Date begun.— IQOQ. 

Results. — ^The total number of samples examined during the fiscal year 
1914 was 8,086, of which 825 were found to be violations ; 261 samples of 
water examined and 12 water supplies condemned. 

Assignment. — T. M. Price. 

Proposed expenditures, 1915-16. — $17,500. 

Ante-Mortem Inspection of Animals for Slaughter: 

Object. — To discover animals which show symptoms of or are suspected of 
being affected with any disease or condition which would probably cause 
their condemnation in whole or In part when slaughtered, and to hold 
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Aite-Mortem Inspection of Animals for Slangrliter— Continued. 

such animals apart and slaughter them separately from other animals 
so as to insure careful post-mortem inspection as provided In the regula- 
tions governing Federal meat inspection. 

Procedure. — An ante-mortem inspection and examination is made of all 
cattle, sheep, swine, and goats before they are slaughtered in an official 
establishment. This consists, of visual and digital, examinations and, 
when necessary, recording the temperatures of these animals. 

C'oopera«on.— This work is conducted in cooperation with the State and 
local authorities at a few points. 

Location. — Washington, D. C, and 146 cities, more or less, throughout the 
United States at which leaders are stationed. (See list of stations, 
which follows.) 

Date begun.— 1906. 

Results. — During the fiscal year 1914 there were inspected 57,033,401 
animals, of which 174.373 were marked as "suspects." Data in 1914 
annual report of the Bureau of Animal Industry. 

Assifffiment.—U. P. Steddom, George Ditewig, A. J. Plstor. (See also list of 
stations, which follows.) 

Proposed expenditures, 1915-16.— $190,000. 

Pest-Mortem Inspection of Animals: 

Object. — To make a careful examination and inspection of the carcasses 
and parts of all cattle, sheep, swine, and goats slaughtered at official 
establishments to determine Uie presence in any such carcasses or parts 
of any lesions of disease or other condition which might render the meat 
or any organ unfit for food purposes ; and to condemn and to cause to be 
destroyed for food purposes all carcasses or parts thereof of animals 
found on final inspection to be unsound, unhealthful, unwholesome, or 
otherwise unfit foi* human food. 

Procedure. — Visual and digital examinations are made, and, where neces- 
sai-y, the lymphatic glands, organs, or parts are incised. 

Cooperation^ — Thlswock-is conducted in cooperation with the State and 
local authorities at a few places. 

Location. — Washington, D. C, and 146 cities, more or less, throughout the 
United States at which leaders are stationed. (See list of stations, 
which follows. ) 

Date begun.— 19G0. 

Results. — During the fiscal year 1014 there wore inspected 56,909,387 
animals, of which 56,473.138 were passed as suitable for food purposes, 
154,946 for lard or tallow, and 281,303 condemned and destroyed as unfit 
for food purposes. 

Assignment. — R. P. Steddom, George Ditewig, A. J. Pistor. (See also list 
of stations, which follows.) 

Proposed expenditures, 1915-16.— $1,225,000. 

Supervision of the Preparation and Distribution of Meats: 

Object. — To inspect meat and meat food products prepared within and 
brought into ofllcial establishments and departments thereof to see that 
no unfit meat or product is used in the various processes of preparation, 
pncking, salting, smoking, canning, etc., to insure proper labeling, and to 
see that establishments nre niaintnined-In a sanitary condition, that the 
workers are clean as to person and raiment, and that deleterious preserva- 
tives or ingredients are not used; and otherwise to enforce compliance 
with the meat-inspection law and regulations. 

Procedure. — ^All meats, before entering into the preparation of the various 
products, are examined and inspected physically to see that they are 
sound, healthful, wholesome, and fit for human fbod, and that they have 
been "United States Inspected and passed." Each stage In the prepara- 
tion of the various products is supervised to insure that it is performed 
under approved sanitary conditions, the products in course of preparation 
being frequently reinspected in order that no product may be allowed to 
enter into human consumption which has become unsound, unhealthful, 
unwholesome, or otherwise unfit for food purposes, or which contains any 
deleterious dye, chemical, preservative, or other ingredient which would 
render such product unfit for human food. 

Location. — ^Washington, D. C., and 120 cities, more or less, in which leaders 
are stationed. (See list of stations, which follows.) ^ j 
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Snperyislou of the Preparation and Distribution of Meats — Ck>ntlnued. 

Date bei^iin.— 1906. 

Results, — ^During the fiscal year 1914 the work represented inspections 
equivalent to 7,0334295,975 pounds of meat and products thereof, of which 
19,135,469 pounds were condemned as unfit for human food. 

Assignment, — R. P. Steddom, George Ditewlg, A. J. Pistor. (See also list 
of stations, which follows.) 

Proposed expenditures, 1915-16, — $1,840,000. 

Inspection of Meats for the United States Nary: 

Object, — ^To insure that the meat and meat food products furnished the Navy 
have been inspected and passed and are so marked, that they are sound 
and fit for food purposes at the time of delivery, and that such articles 
conform to the specifications of the Navy. 

Procedure, — ^The preparation of meat and meat food products for the Navy 
In accordance with special specifications is supervised to insure that such 
specifications are met This supervision includes methods of curing, 
processing, and handling the articles. Beinspections are made when the 
articles are delivered to ships, navy yards, and other naval institutions, to 
see that they conform to the specifications and are sound and in every 
way fit for food. . 

Cooperation. — ^Bureau of Supplies and Accounts of the Navy Department. 

Location, — Washington, D. C.; Baltimore, Md. ; Boston, Mass.; New York 
and Brooklyn, N. Y.; Kansas City, Mo.; Natchez, Miss.; New Orleans, 
La.; Norfolk, Va. ; Pensacola, Fla. ; Philadelphia, Pa.; Portland. Oreg.; 
Newport and Providence, R. I. ; Los Angeles, San Diego, and San Fran- 
cisco, Cal.; and Seattle, Wash. 

Date begun,— 1907. 

Results. — During the fiscal year 1914 meat and meat food products in- 
spected for the United States Navy amounted to 15,565,952 pounds, of 
which 510,210 pounds were rejected. 

Assignment. — R. P. Steddom, George Ditewig, A. J. Pistor. 

Proposed expenditures, 1915-16,— $7, 000 (to be reimbursed by the Navy 
Department). 

Inspection at Pnblie Markets: 

Object. — To provide for the interstate transportation or export from public 
markets of portions of Inspected and i^assed meats and products thereof 
which, when cut or otherwise removed from a marked carcass, part, or 
container, do not show the inspection legend. 

Procedure. — The unmarked portions of meats cut from a properly marked 
carcass or meat food products removed from a. properly marked container 
in the presence of a bureau inspector are examined by him and, if found 
to be sound, healthful, wholesome, and fit for human food, are marked 
with the inspection legend. 

Location. — Washington, D. C, and 44 cities, more or less, in which leaders 
are stationed. (See list of stations, which follows.) 

Date begun. — 1908. 

Assignment^ — R. P. Steddom, George Ditewig, A. J. Pistor. 

Proposed expenditures, 1915 -16. —$15,200. 

Snperyisiou of Operations Conducted under Certificates of Exemption: 

Object. — To ascertain whether or not shippers are in reality retail butchers, 
retail dealers, or farmers; also to see that the premises in which animals 
are slaughtered or where meat and meat food products are prepared by 
or for persons who make interstate shipments under exemption from in- 
spection are maintained in a sanitary condition, and that the articles so 
shipped are sound, bealthful, wholesome, and fit for human food. 

Procedure. — The inspectors visit and examine the premises and ascertain 
the character of the business of the shipper. If the provisions of the 
regulations are met, numbered certificates of exemption are issued. 
These cerlificates are required in connection with the interstate trans- 
portation of meat and meat food products. In case the holder of a cer- 
tificate of exemption falls to conform to the regulatoins, his certificate Is 
revoked. 

Cooperation. — State oflBcials having jurisdiction over meat and its products 
within the State. 

Location. — Washington, D. C, and 222 cities, more or less, in which leaders 
are stationed. (See list of stations, which follows.) (^onalp 
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Superrision of Operations Condncted under Certificates of Exemption— Ck>n. 

Date 5ei7Mn.— 1906. 

Results. — ^At the close of the fiscal year 1914 there were 1,927 exemptioD 
certificates outstanding. During that year 114,976 shipments were made 
by retail butchers under authorization of the certificate of exemption. 

Assiffnment.—R. P. Steddom, W. H. Smith. 

Proposed expenditures, 1915-16,— 912,000. 

Examination of Imported Meats and Meat Food Prodaots: 

Objects, — To prevent the importation of meat and meat food products of 
cattle, sheep, swine, and goats which are not properly certified, or which 
are falsely labeled, or which are unsound, unhealthful, unwholesome, 
or otherwise unfit for human food, or which contain any prohibited dye, 
chemical, preservative, or other harmful ingredients. 

Procedure, — ^The foreign certificates of all shipments of meat and producta 
offered for importation are examined to see that they conform to the 
department regulations. The meat and meat food products are carefully 
Inspected and examined. Samples of consignments are given chemical 
examination. Only such products are admitted as are sound, healthful, 
wholesome, and fit for human food, are free from prohibited dye. chem- 
icals, preservatives, and other harmful ingredients, and are properly 
labeled. 

Cooperation, — ^Treasury Department and, in certain instances, the Bureau 
of Chemistry. 

Location. — ^Washington, D. C, and 61 cities, more or less, in which inspect 
tlon of imported meats and meat food products embraced under this 
project is made. 

Date begun.— 191S. 

Results. — For the nine montlis of the fiscal year 1914 during which the 
tariff act of October 3, 1913, was effective 197,389,348 pounds of meat 
and meat food products from foreign countries were examined, of which 
551.859 pounds were rejected. 

Assignment.— n. P. Steddom, W. H. Smith. 

Proposed eitpenditures, 1915-16.— $60,000. 

Field Laboratory Inspection and Examination : 

Object. — To ascertain whether meat and its products prepared in official 
establishments, or under exemption, or those shipped interstate by 
farmers, as well as imported meat and its products, are properly labeled, 
sound, healthful, wholesome, and otherwise fit for human food, and to 
determine whether any prohibited substance has been used in their 
preparation. 

Procedure. — Samples of meat and products and ingredients used in their 
preparation are collected and submitted to chemical, physical, and 
microscopical examinations. 

Cooperation. — Bureau of Chemistry. 

Location.— New York, N. Y. ; Chicago and East St. Louis, 111.; South 
Omaha, Nebr. ; Kansas City, Mo. ; and San Francisco, Cal. 

Date begun.— 1906. 

Results. — The number of samples examined during the fiscal year 1914 
aggregated 23,502, of which 886 were found to be violations. 

Assignment.— T. M. Price. 

Proposed expenditures, 1915-16.-972,000. 

Hiseellaneons Meat Inspection: 

Object. — To cover minor activities not Included under other projects of 
this group. 

Procedure. — ^^^ario^s minor transactions incidental to the maintenance of 
meat inspection at 228, more or less, cities in the field, the transfer of 
employees between stations, and other miscellaneous items which are 
common to the control of meats and products thereof at such cities. 

Location. — At 228 cities and towns, more or less, throughout the United 
States. 

Date begun.— IS&l. 

Assignment. — See list of stations, which follows. 

Proposed expenditures, if?i5-i 6.— $376,161. 

Total, Control of Meat and Meat Food Products, $3,441,961 (research, 
123,500; regulation, $3,418,461). ^ , 

Digitized byLjOOQlC 



88 
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BfEAT-INSPECTION STATIONS. 



Location. 


Character of work. 


Date 
begun. 


Assignment 


Proposed 
expendi- 
tures, 
1915-16. 


Albany,N.Y 


Antft-murtem, post-mortem, preparation 
einption work. 


1909 

1914 
1910 
1906 

1906 
1906 

1914 

1906 

1914 
1914 

1906 

1906 
1908 

1901 
1906 

1904 

1908 
1908 
1909 

1906 
1912 

1906 
1906 
1895 

1908 
1909 
1906 

1897 
1900 

1910 
1805 

1892 

1906 

1893 

1906 
1906 


E. H. Baumann. . 
J.D.StlUwell 


Stt.aQO 


Albert Lea, M!xm 


6,700 


Alexandria, Va 


Preparation and shtppincr, mlscellaneoiis. 
Ante-mortem, post-mortem, preparation 

and shlpplns;, miscellaaeous, and ex- 

einptlon work. 


1,300 


AHentown/Pa 


N.C.Powell 

Jas. Johnston 


7,764 
4.104 


Alton, ni 


Arabl,La 


and shipping. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous. 

Ante-moriem, post-mortem, preparation 
and shipping, miscellaneous, and ex- 
emption work. 

Ante-mortem, post-mortem, miscellane- 
ous. 

Ante-mortem, post-mortem, preparation 
and shippine, miscellaneous, and ex- 
emption work. 

Preparation and shipping, miscellane- 
ous, and exemption work. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, import 
meats, exemption work, and market 
inspection. 


3,900 


Areata, Cal 




1,900 


Aahland, Ky 


J.E.Shelton 


8,030 

i.aoo 

1,600 

3,208 


Atlantic, Iowa 




Auburn, Me 


T.K. Green 


Auburn, Mass 


1,235 


Augusta, Ga 


J. E. Lovejoy 

J.MIUflr 


3,141 


Anstln, TMItifi 


13,240 
900 


Austin, Tex 


Ante-mortem. post-mOTtem, preparation 
and shipping, miscellaneous. 

Ante-mortem, post-mortem, preparation 
and shippini;, miscellaneous. Navy in- 
spection,' import meats, public mar- 
kets, and exemption work. 

Preparation and shippfaig, miscellaneous. 

do 




Baltimore, Md 


H,A.Hedrick.... 


40,505 

1,200 
675 


Bayonne, N. J 


Beaumont, Tex 




Beaver Falls, Pa . 


Preparation and shh>ping, miscellane- 
ous, public markete, and exemption 
work. 

Ante-mortem, post-mortem, prepar at ion 
and shipping, miscellaneous. 

Ante-mortem, post-mortem, preparation 
and shippine;, miscellaneous, and ex- 
emption work. 

Ante-mortem, post-mortem, and prepa- 
ration and shippine;. 

Preparation ana shipping, miscellane- 
ous , and public markets. 

and shipping, miscellaneous, import 
meats. Navy inspection, public mar- 
kets, and exemption work. 

Preparation and shipping, miscellane- 
ous, and exemption work. 

Preparation and shipping, miscellane- 
ous, and import meats. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, and ex- 
emption work. 

Ante-mortem, post-mortem, preparation 
and shipping, and miscellaneous. 

Ante-morlem, post-mort«m. preparation 
and shipping, miscellaueous, import 
meats, and exemption work. 

Preparation and shipping 

Ante-mortem, post-mortem, preparat ion 
and shipping, miscellaneous, import 
meats, Navy inspection, public mar- 
kets, and exemption work. 

Ante-mortem, post-mortem, preparation 
and shipping, misrellaneou<}, import 
meats, puDlic markets, and exemption 
work. 

and shipping, import meats, and ex- 
emption work. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous. 

Preparation and shipping, miscellaneous. 
do 




Belmont, Mass 




1,000 
2,001 

3,200 


Bellows Falls, Vt 

Bfflin^Tig;, P. r. . . . 


T. W. Camachan.. 


BInghamton, N. Y 




1,400 


Boston, Mass 


J.F.Ryder 


50,807 


Bradford, Pa 


1,200 


Bridgeport, Conn 

BrideeDort. Pa 


J. F.Biemer 


1,351 
2,100 

9,700 


Brighton, Mass 

Brightwood, Mass 

Brockton. Mass 




H. E. Brown 


11,730 
1,225 


Brooklyn, N.Y 

Buffalo, N.Y 

Burlington, Vt 

Cambridge, Mass 

Camden, N.J. . 


A. Long 


38,645 

69.578 

1,819 
2,000 


B. P. Wende 

C. C. Conley 




1,200 


Canaloharle, N. Y 


...^r^ T.... 


i;S47 



.y.izedbyVjUOQlC 



BUREAU OF ANIMAL INDUSTRY. 
MBAT-INSPBCTION STATfONS-Continued. 



39 



I ous and ezr.mption worE 



Location. 


Character of work. 


Date 
begun. 


Assignment. 


Proposed 
expendi- 
tures, 
1916-16. 


Odir Rapids, Iowa.... 
Central Falls, R. I 


Ante-mortem, post-mortem, preparation 
and shipping, miaoellaneous, and ex- 
emption work. 

Preparaiion and shipping, miscellaneous. 

Ante-mortem, post-mortem, preparation 
and shippizig. miscellaneous. 

Preparation and shipping, miscellaneous. 

Ante-mortem, post-mortem, preparation 
and shippmg, miscellaneous, and ex- 
enoption work. 


1890 

1906 
1907 

1911 
1906 

1907 
1891 

1906 
1896 

1909 
1907 

1802 

1906 

1906 
1906 

1891 
1908 
1906 
1896 

1906 

1903 

1899 

1906 
1910 
1906 

1906 

1906 
1914 
1914 
1899 

1914 
1908 
1907 

1906 
1911 
1906 

1906 


F. Jelen 


922,080 

1,200 
300 




Charleston, Tenn 




Chattanooea. Tom 




1,300 
4,000 

3,486 
603,740 

i,aoo 

80,361 
26 


ci»t€r,pr: 




rhervuM, Wyo 


A.T. Knowles.... 
W.N.NeiL 


(^¥^ Til 


Ante-mortem, post-mortem, preparation 
and shippi^, miscellaneous, hnport 
meats, pubuc markets, exemption 
work, and laboratory meat inspection. 

and shipping, miscellaneous. 

Anie-mortem, post-mortem, prepara- 
tion and shipping, miscellaneous, ex- 
emption worlc, and import meats. 

Preparation and shipping, miscellaneous. 

tion and shippmg. 

Ante-mortem, post-mortem, prepara-- 
tion and shipping, miscellaneous, im- 
port meats, public markets, and ex- 
emption work. 

Ante-mortem, post-mortem, prepara- 

exemption work. 

ous, and exemption work. 

Ante-mortem, post-mortem, prepara- 
tion and shipping, miscellaneous, im- 
port meats, and exemption work. 

Ante-mortem, post-mortem, prepara- 
tion and shlpplnff , miscellaneous. 

Preparation and shipphiff, miscellane- 
ous, and exemption work. 

Ante-mortem, post-mortem, preparation 
and shipping, and miscellaneous. 

Ante-mortem, post-mortem, prepara- 
tion and shipping, miscellaneous, pub- 
lic markets, and exemption work. 

Ante-mortem, post-mortem, prepare- 
tion and shipping, miscellaneous, and 
exemption work. 

tion and shipping, miscellaneous, ex- 
emption work, and public markets. 

Ante-mortem, post-mortem, prepara- 
tion and shippbiff, miscellaneous, im- 
port meats, public markets, and ex- 
emption work. 

Preparation and shipping, miscellaneous. 
do 

Ante-mortem, post-mortem, prepara- 
tion and shipping, miscellaneous, and 
exemption work. 

Ante-mortem, post-mortem, prepara- 
tion and shipping, miscellaneous, Im- 
port meats, and exemption work. 

Preparation and shipping, miscellaneous. 
...do .... 


Chicopee, Mass 


Cindnnati, Ohio 

Circtorflle, Ohio 


D.C. Burnett 


Clarkston, Wash 

Cleretand, Ohio 

Cohimbus, Ohio 

Coming.X.Y 

Cortland, N.Y 

Cudahy,Wl5 




1,800 
66,636 

6,660 
600 


H. H. George 

O.W. Evcrly 


A. F. 8taub 


3,920 

21,600 
1,820 
4,900 
6,040 


Cumberland, Md 

Daltas,Tex 


J.C.Shafer 


Davenport, Jowa 

BartoQ, Ohio 


J. W. Joss 


F. L. Gardner 

J.C. Exline.. 

E. P. Schaffter.... 


12,601 
32,844 
28,988 

400 


1 

DcoTcr, Colo 


Detroit, Mich 


Dover, Del 


1 Dover, N.J 




1,225 
3,280 

4,217 

1,380 
675 


Dnbuque, Iowa 

Duliith,Mlnn 


W.C. Bower 

E.S.Dickey 


1 

! East Deerfaig, Me 

East Liverpool, Ohio... 




do 




800 


EanClaire,Wls 1 

K%to,IlL 


Ante-mortem, post-mortem, prepara- 
tion and shipping, miscellaneous, and 
exemption work. 

Preparation and shipping 


W. Fotherlngham. 


4,416 
1,260 


E&iii,N. v.. ::::.:.. 


Preparation and shippuig, miscellaneous. 

Preparation and snippmg. miscellane- 
ous. Import meats, and exemption 
work. 

Preparation and shipphig, miscellaneous . 
do 




860 


El Paso, Tex 


C. T. Bertrand.... 


5,400 


Eola,Ill 


500 


Erie/pai..:: :::::.... 




1,300 


ETunsviUe, Ind 

FtURiver,Maas 


Ante-mortem, post-mortem, prepara- 
tion and shipping, miscellaneous, and 
exemption work. 

Prepa/atiosx and shipphig, mlscellane- 


L. Metsker 


5,760 
2,000 



98654—15 5 
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Location. 


Character of work. 


Date 
begun. 

1900 
1913 

1907 
1910 
1906 

1909 

1906 

1902 

1909 

1914 

1907 

1906 
1910 
1915 
1906 
1906 
1908 

1906 
1906 

1906 

1911 
1906 

1906 

1906 
1914 

1906 

1006 
1802 

1900 
1909 
1906 

1891 

1891 

1906 
1904 

1908 

1906 
190C 
1913 
1906 
1911 


Assignment. 


Proposed 
expendi- 

fures, 
1915-16. 


Faigo,N. Dak 


Preparation and shipphig, mJicellKoe- 
ous, and exemption work. 

Ante-mortem, post-mortem,, prepara- 
tion and shipping, miscellaneous, and 
exemption work. 

... .do 

Preparation and shipping, miscellaneous. 

Ante-mortem, ijost^mortem, prepara- 
tion and shippmg, miscellaneous. 

Preparation and shipphifl;, miscellane- 
ous, and exemption work. 

Ante-mortem, post-mortem, prepara- 
tion and shipping, miscellaneous, and 
exemption work. ' 

Ante-mortem, post-mortem, prepara- 
tion and shipping, miscellaneous, ex- 
emption work, and import meats. 

Ante-mortem, post-mortem, prepara- 
tion and shipping, miscellaneous, and 
exemption work. 

Ante-mortem, post-mortem, and miscel- 
laneous. 

Ante-mortem, post-mortem, prepara- 
tion and shipphi£, and miscellaneous. 

Preparation and shipping, miscellaneous. 

do 


B.H Ctork 

T.W: Scott.. 

M. L. Davenport.. 


$1,320 


Faribault, lilxm 

Feivus Falls, ICixm 

Fitaiburg, Mass 

Fort Atktoson, Wis. . . . 


1,800 

1,920 

1,230 

80O 




Fort Smith, Ark 

Fort Wayne, Ind 

Fort Worth, Tex 

Grand Rapids, Wis 

Granite City, lU 

Greenville, Tenn 

Greeoville, Tex . .... 


W.B.Nichols 

E.W.Barthold... 

A. 0. Lundell 

P.O. Klckbusch.. 


1,320 
4,900 

67,132 

2,640 

300 




400 




500 


Greenville. Miss 




1,280 


Gre^wofx), Ind 


Preparation and shipping 

Preparation andshippmg, miscellaneous, 
do . . ... 




400 


Gretna, La 





1,212 


Guttenberg, N.J 





1.200 
1,800 


Hallstead,Pa 


Ante-mortem, post-mortem, miscellane- 
ous, exemption work, and preparation 
and shipping. 

Ant«-mortem, post-mortem, prepara- 
tion and shipping, and miscellaneous. 

Ante-mortem, post-mortem, prepara- 
tion and shipping, miscellaneous, and 
exemption work. 

Preparation and shipping, miscellane- 
ous, import meats, public markets, 
and exemption work. 

Preparation and shipping, miscellaneous. 

Ante-mortem, post-mortem, prepara- 
tion and shlppmg, miscellaneous, pub- 
11 c markets, and exemption work. 

Ante-mortem, post-mortem, preparation 
and shipping, and misoellareous. 

Preparation and shipping, miscellaneous. 

Ante-mortem, post-mortem, miscellane- 
ous. 

Ante-mortem, post-mortem, preparation 
and shipping, misccUaneous, import 
meats, and exemption work. 

Preparation and shipping, miscellaneous. 

Ante-mortem, post-mortem, preparation" 
and shipping, miscellaneous, and ex- 
emption work. 


S.M.Page 


Hamilton, Ohio 


1,860 


Harrisbwg, Pa 


W.C. Siegmund.. 
W. E.Jennings... 


6,529 


Hartford, Conn 


1,326 


Harvey, La 


1,260 


Haverhill, Mass 

Hlghlandtown, Md 

Hobolcen,N.J 


H. Q. Thompson.. 


6,296 
6,800 




1,212 
900 


Houlton, Me 




Houston, Tex 


C. F. Palmer 


10.905 


Hudson, N.Y 


1,260 


Indianapolis, Ind 

Jacksonville, HI 


G.W.Butler 

J. B. Clancy 


62,839 
3,200 


Jacksonville, Fla 


Preparation and shipping, miscellaneous. 

Ante-mortem, post-mortem, preparation 
and shipping, mLsoellaneous, and ex- 
emption work. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, import 
meats, Navy inspection, public mar- 
kets, and exemption work. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, import 
moats, Navy inspection, exemption 
work, and laboratory meat inspection. 

Preparation and shipping, miscellaneous. 

Ante-mortem, post-mortem, preparation 
tind shipping, and miscellaneous. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, and ex- 
emption work. 


1,350 


Jefferson, wis 


Geo. Jerome 

R. M. Mullings.... 

J. Fleming 


2,000 


Jersey City, N. J 

Kansas City, Kans 

Kansas City, Mo 

Kearney, N.J 

Keene, N. H 


37,7rJ 

267,662 

1,600 




10,800 




1 225 


La Crosse, Wis 




R. E. Christopher. 
C. H. Herrold..... 


3,000 


lA'aypt-te, Ind 


... do 


4,400 


Langhoxne. Pa 


Preparation and shipping, miscellaneous. 
do ^ , 


4on 


LebanoUf Pa 




i.aeo 


Loesburg, Va 


do 




'?» 
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Location. 


Character of work. 


Date 
begun. 

1907 

1906 
1890 

1896 

1890 

1906 
1906 

1907 
1896 

190* 
1907 

1908 

1911 

1910 
1891 

1908 
1907 

1911 
1914 

1904 

1908 
1892 

1901 
1904 

1915 
1911 
1899 

1906 

1906 
1891 

1908 


Assignment. 

L. B. Dunlap 

E.H.Carter 


Proposed 

expeudl- 

tiir«8, 

1915-10. 


Lewbton, Idaho 

LogansporL Ind 


Ante-mortem, post>mortem. preparation 
tnd shipping, miscellaneous, and ex- 
emption work. 


12,819 

3.900 
4,404 

36,436 

0,934 

1.212 


London, England 


Miscellaneous duties relating t« consign- 
ments of meats and meat food products 
exported from the United States to 
Gr^t Brit<iin. and other work. 

Ante-mortem, post-mort«m, preparation 
and shippii^g, miscelluieous, impqpt 
mc4»ts, Navy inspection, public mar- 
kets, and exemption work. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, import 
meats, public markets, and exemption 
work. 

Preparation and shipping, miscellaneous. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, and ex- 
emption work. 

Preparation and shipping, mLncellaneous, 
public markets, and exemption work. 

Ante-mortem, post-mortem, preparation 
and shipptag, miscellaneous, and ex- 
emption work. 
do 


LaB.VngBles,Oal 

LooisTille, Ky 


G. T. Irons 

S. L. Bond 


Ljiiii,ir«« 


MadiKn,Ind 


H. Loth 


i;807 

1,503 , 
5,600 

6. 683 


MiDdiester, N. H 


J. Hurley 


llanhaUtown,Iowa.... 
MasoD City. Iowa 


D.E.Collins 

R. W. Culbert.... 


Media, Paf... ...:::::. 


Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, import 
meats, and exemption work. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, and ex- 
emption work. 

Preparation and shipping, exemption 
work. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, import 
meats, puolic markets, and exemption 
work. 

Preparation and shipping, miscellaneous. 

Ante-mortem, post-mortem, preparation 
and shippfaig, miscellaneous, and ex- 
emption work. 


'eS 


lfaniihls,Temi 

]ieiK>niinee.]Cich 

Wddtotown, N. Y 


J. 0. F. Price 

S. S.Snyder 


9,004 

1,800 

1,345 
41,509 

1,380 
1,342 

1,800 
3,000 

9,382 

7,908 
114,294 

6,800 
13,947 

400 


MDwaatoe,Wl5 

l«obfle,Ala 


A. E. Bchnke 


MonlsUmn, T(E«m 

Mawow, Idaho 


W.T.Conway.... 
E. D. Kennedy... 


i«ooitifc.Ga.:::. .::::. 


Ante-mortem, post-mortem, prepan.tlon 
and shipping, and miscellaneous. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, and ex- 
einptlon work. 


KiahviDe, Tenn 

Nitelies, Miss 


W. B. Lhicohi 

P.J. HulTman 

E. L. Bertram 

E. F. Haven 

A. F.Marthis 


Ngonal Stock Yards, 

NelwiikaCity,Ncbr... 
N«wttl:,N.J 


Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, import 
meats, exemption work, and labora- 
tory meat inspection. 

Ante-mortem, post-mortem , preparation 
and shipping, miscellaneous, and ex- 
emption work. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, import 
meats, public markets, and exemption 
work. 

Preparntinn and shipping. , 


Ne^ Haven, Conn 

New Orleans, La 

Newport, R.L 


Preparation and shipping, miscellaneous. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, import 
meats, public markets, and exemption 
work. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, Import 
meats. Navy inspection, public ma]> 
kets, and exemption work. 

Preparation and shipping, miscellaneous. 

Ante-mortem, pos^mortem, prepara- 
tion and shipping, miscellaneous, im- 
port meats, Navv inspection, public 
markets, exemption work, and labora- 
tory meat Inspection. 

Preparation and shipping, inLscellane- 
ous, import meats. Navy in^pectirn, 
public markets, and exemption work. 





1,040 


R. 0. Brock 

R.W.Tuck 


8,936 

4,064 

2,500 
191,749 

2 460 


N«wyor^,N.Y 

Norfolk, Va 


N. L. Townsend.. 

T.M.Owen 
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MEAT-INSPECTION STATIONS— Continued. 




North Adams, Mass 

North Augusta. S.C...; 
North Bergen, N.J , 

Northfork,W. Va i 

North Portland, Oreg..i 

North Tazewell, Va . . . . 
Ogden, Utah 



Oklahoma, Okla. 
Okithe, Kans 



Olean, N.Y 

Ottomwa, Iowa. . 



Palmyra. Pa... 
Passaic, N.J... 
Paterson, N. J. 



Pawtucket, R. I. 



PenaacokL Fla. 
Peoria, 111. 



Philadelphia, Pa. 



PhilUpsburg; N. J I 

Pittsburg, Kans 



Pittsburgh, Pa. 



Pomona, Cal. 



Port Chester, N. Y. 
Port Huron, Mich.. 
Portland, Me 



Portland, Oreg. 
Pottsvillc, Pa.. 



Preparation and shipping, miscellaneous. ' 

Ante-mortem and post-mortem 

Ante-mortem, post-mortem, misoellane- 
ous, and preparation and shipping. 

Preparation and shipping, miscellaneous. 

Ante-mortem, ^ost^mortem, prepara- 
tion and shipping, and miscellaneous. 

Ante-mortem: post-mortem, prepara- 
tion and shipping, and exemption 
work. 

Ante-mortem, post-mortem, prepara- 
tion and shipping, miscellaneous, and 
exemption work. 

do 

Ante-mortem, post-mortem, prepara- 
tion and shipping, and miscelianeous . 

Preparation and shipping, miscellaneous. 

Ante-mortem, post-mortem, prepara- 
tion and shipping, miscellaneous, and 
exemption work. 

Preparation and shipping, miscellaneous. 

do 

Ante-mcMTtem, post-mortem, prepara- 
tion and l^iipping, miscellaneous, im- 
port meats, and exemption work. 

Ante-mortem, ^t-mortem, preparap 
tion and shipping, and misceUaneous. 

Preparation and shipping, miscellaneous. 

Ante-mortem, post-mortem, preparation 
and shippiiiE, miscellaneous, and ex- 
emption work. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, import 
meats. Navy inspection, public mar- 
kets, and exemption work. 

Preparation and snipping, miscellaneous. 

Ante-mortem, post-mortem, preparation 
and shippine, miscellaneous, and ex- 
emption work. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, import 
meats, and exemption work. 

Ante-mortem, post-mortem, preparation 
and shipment, and miscellaneous. 

Preparation and shipping 

Preparation and shipping, miscellaneous. 

Ante-mortem, post-mortem, preparat ion 
and shipping, miscellaneous, import 
meats, puolic markets, and exemption 
work, 
do. 



Providence, R. I. 



Pueblo, Colo. 



PurcellviUe, Va. 
Quincy, 111 



Reading, Pa. 
Reno, Nev... 



Rkdimond, Ind.. 
Richmond, Va... 
Rochester, N. Y.. 
Rosedale, Kans.. 



Ante-mortem, post-mort«m, preparat Ion 
and shipping, miscellaneous, and ex- 
emption work. 

Ante-mortem , post-mortem, preparat ion 
and shipping, miscellaneous, import 
meats. Navy inspection, public mar- 
kets, and exemption work. 

Ante-mortem, post-mortem, preparat ion 
and shipping, miscellaneous, and ex- 
emption work. 

Preparation and shipping, mLscellaneous. 

Preparation and shipping, miscellane- 
ous, public markets, and exemption 
work. 

Ante-mortem, post-mortem, preparation 
and shipping, and miscellaneoas. 

Ante-mortem , post-mortem, preparat ion 
and shipping, miscellaneous, public 
markets, and exemption work. 

Ante-mortem , post-mortem , preparat ion 
and shippinf, miscellanoous, and ex- 
emption work. 

Ante-mortem, post-mortem, preparation 
and sdiipping, miscellaneous, public 
markets, and exemption work. 

Preparation and shipping, miscellane- 
ous, import meats, and exemption 
work. 

Preparation and shipping, and miscel- 
laneous. 



.909 
.908 
906 

.914 
910 

913 



906 



906 
906 



.908 



909 
.906 
.906 



906 



.912 
906 



893 



909 
906 



.892 



,908 



.913 
915 



897 
1906 



1906 



1912 
1908 



[914 
1906 

906 



1906 
1913 



O.J.Huth i 

R. B. Leeper 

J. S. Grove 



P. J. Brady. 



A. McBrlde. 



A.N.Hughes... 
C. A. Schaufler.. 



J. £. Blackwell... 
O. E. Totten... 







F. 


W 


. Huntington 


E. 
G. 


C. 
H 


Joss 

Woolfolk... 


H 


M 


.Smith 


T. 


S. 


Rich 



L. H. Howlett.... 

J.H.Webster 

C. O.Wagoner... 

H.Marshall 

r. W.CampbeU... 
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Location. 



Character of work. 



RossIvn.Va... 
St. Louis, Mo. 



St. Paul, Minn 

Salt Uke City, Utah,. 



S«D Antonio, Tex. 
8anDMgo,Cal 



San Francisco, CaL. 



Savannah, Ga.. 
r«ttte,Wash.. 



Sherman, Tex 

Shreveport, La.... 

Skwx City, Iowa.. 



SloaxFalls.S. Dak. 

8mithfleld,Va 

SomervUIe, Mass 



SoattiBellingham, Mass 
Sooth Omaha, Nebr. 



Sooth St Joseph, Mo. 

Sooth St Paul, Mhin. 

Spokane, Wash 

SpriDgfleld, Mass 



Stamford, Conn.., 
Sflgar Land, Tex. 

Synwae.N. Y... 

Taooma,Wa8h... 



Tore Haute, Ind. 

Toarkana,Tex... 
Topeka,Kans 



Tfenton.N. J 

VWoburg.MiS8 

Walla wSla, Wash. 

Washington, D.C... 



Ante-mortem, post-mortem, preparation 
and shipping, and miscelhuieous. 

Ante-mortem, post-mortem, preparation 
and shipping^, miscellaneous, import 
meats, public markets, and exemption 
work. 

Ante-mortem, post-mortem, preparation 
and .shipping, and misoeUemeous. 

Preparation and shipping, miscellaneous, 
and exemption work. 

Preparation and shipping, miscellaneous. 

Ante-mortem, post-mortem, preparation 
and shipping, miscelianeoas, import 
meats,. Navy inspection, and exemp- 
tion work. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, import 
meats, Navy inspection, public mar- 
kets, exemption work, and labora- 
tory meat inspection. 

Preparation and shipping, miscellane- 
ous, and import meats. 

Ante-mortem, post-mortem, preparation 
and shipping, mi<)cellaneous, import 
meats, ..avy inspection, public mar- 
kets, and exemption work. 

Preparation and shipping, miscellaneous. 

Preparation and shippine, miscellane- 
ous, and exemption work. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, and ex- 
exemptian work. 

do 

Preparation and shipping, miscellaneous . 

Ante-mortem, post-mortem, preparation 
and shipping, and miscellaneous. 

Preparation and shipping, miscellaneous. 

Ante-mortem, post-mortem, preparation 
and shipping, miscelianeoas, import 
meats, Navy inspection, public mar- 
kets, exemption work, and laboratory 
meat inspection. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, public 
markets, exemption -Watk, and import 
meats. 

Ante-mortem, post-mortem, miscellany 
ous, preparation and shipping, import 
meats, and exemption woik. 

Ante-mortem, post-mortem, preparation 
and shippixig, miscellaneous, and ex- 
emption work. 

Preparation and shipping, miscellane- 
ous, public markets, and exemption 
work. 

Preparation and shipping, miscellaneous. 

Ante-mortem, post-mortem , preparation 
and shipping, miscellaneous. 

Preparation and shipping, and miscel- 
laneous. 

Ante-mortem, post-mortem, preparati(»i 
and shipping, miscellaneous, import 
meats, and exemption work. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, and ex- 
emption work. 

Preparation and shipping and exemp- 
tion work. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, and ex- 
emption work. 

Preparation and shipping and public 
markets. 

Preparation and shipping, miscellaneous. 

Ante-mortem, post-mortem , preparation 
and shippbig, miscellaneous, and ex- 
emption work. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, Import 
meats. Navy inspection, public mar- 
kets, and exemption work. 



Date 
begun. 



1906 
1R96 



1906 
1006 



1911 
1901 



1895 



1906 
1900 



1906 
1908 



1894 



1906 
1908 
1891 

1907 
1891 



1895 

1906 

1906 

1913 
1914 

1906 

1904 

1912 

1913 
1901 

1906 

1912 
1907 

1906 



Assignment. 



J. J. Brougham.. 

F. E. Murray 

W.M.MackeitoJr". 

H. H. Hicks 

J. Madsen 

L. Bryant 

T.A.Shipley.... 

C.Mfller 

H. Busman 

M. O. Anderson.. 

F. D. Ketchum... 
C. M. McFarland. 



F. Loman , 

C. B. Weagley..., 



H. O. Potter 

W. L. Johnson... 



H. E. Pfaikerton. 
H.K.Walter.... 



Proposed 
expendi- 
tures, 
1916-16. 



Si, 812 
66,384 

2,400 

2,200 

1,260 
6,186 

28,665 



1,320 
26,451 



1,320 
1,320 

74,289 



14,827 

1,200 

28,900 

600 
179,925 



104,254 

42,872 

18,852 

2,400 

1,320 
1,660 

1,820 

7,619 

2,826 

1,351 
8,040 

1,800 

1,260 
4,380 
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PBOGRAM OF WORK FOB FISCAL YEAB 1916. 
MEAT-INSPECTION STATIONS— Contlnned. 



Location. 


1 
Character of work. 

1 


Date 
begun. 

1900 

1913 
1912 

1906 
1906 

1906 

1914 
1897 

1906 

1913 
1907 

1908 
1898 

1908 
1913 


Assignment 


Proposed 

exi>endi- 

lures, 

1915-16. 


Waterloo, Iowa 

Watertown, S. Dak.... 
West Chester, Pa 


Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, and ex- 
emption WOTK. 

Ante-mortem, post-mortem, preparation 

and shipping, and miscellaneous. 
do 


F. T. Suit 

R.G.Rice 


$7,560 

1,800 
900 


West Newbury, Mass . . 
West Toledo, OW 

Wheeling, W.Va 

White Hall, lU 




1,400 


Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, import 
meats, and exemption work. 

and shipping, miscellaneous, public 
markets, and exemption work. 

Ante-mortem, post-mortem, preparation 
and shipping, and miscellaneous. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, and ex- 
emption work. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, public 
markets, ana exemption work. 

Preparation and shipping, miscellaneous. 

Ante-mortem, post-mortem , preparation 
and shipplzm, miscellaneous, and ex- 
emption work. 

Ante-mortem, post-mortem, preparation 
and shipping, and miscellaneous. 

Ante-mortem, post-mortem, preparation 
and shipping, miscellaneous, import 
meats, puolic markets, and exemption 
work. 

Preparation and shipping, public mar- 
kets, and exemption work. 

An^mortem, post-mortem, preparation 
and shipping, and miscellaneous 


S. W. Bmit 

\V. 0. Trone 


'7,080 

12,806 

800 


Wichita, Kans 

Wilmington, Del 

Wilmington, N. C 


J. S. KeUy 

O. E. Repp 


39,405 
6,200 
1,380 


WinnnA, Minn . . a 


W.J. Fretz. ...... 


6,200 


Woodsdale, Ohio 


25 


Warwster, Mass 

Yoongstown, Ohio 

ZtonClty Til 


M. T.Perry 


8,194 
1,800 




1,225 


Total, Meat-Xnipec- 
tion Stations 






3,214,674 











DAIRY INVESTIGATIONS. 

ADMINISTRATION. 

Administration : 

Object. — General supervision of the Dairy Division work, including braucli 
library, files, requisitions and accounts, dairy engineering, comiJilation 
and indexing, and editorial and stenographic woriv. 

Location, — Washington D. C. 

Date begun. — 1895. 

A88iffnment.^—B. H. Rawl. 

Proposed expenditures, 1915-16.— ^2h,0^^^ (research, $12,755: exreiision, 
$10,400; regulation, $1,900). 

DAIRY FARMING. 

Saperyision : 

O&yect.— General supervision and office correspondence and record work; 
compilation of material for use in field worlv and preparation of manu- 
scripts. 

Location. — Washington, D. C. 

Date fte^Mfi.— 1906. 

Assignment. — Helmer Rabild. 

Proposed expendituresy J9;5-/6\- $12.0S() (res^oarcli. J<(i.riO<); exreiision, 
$5,580). 
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[Extonslmi.] 

Commanlty Deyelopment in Dairying: 

Object. — To demonstrate the practicability of the small community raising 
Its economic st«itns through the employment of a field Instructor skilled 
in dairying. 

Procedure. — ^The creamery butter maker and manager are to be taught how 
to operate the creamery in the best manner possible. In addition to this, 
one man will work among the patrons of the creamery, making a survey 
of all the farms to determine how they are operated, how much the cows 
are producing, how the cream is hauled, etc. In the meantime the cream- 
ery will be grading each patron's cream for quality. Wlien the survey la 
completed the patrons will be assembled and shown the conditions, which 
will probably be indicated on a chart. Those who are producing good 
cream will be shown that they are receiving from 1 to 3 cents per pound 
less for their cream because it is mixed with the poor cream from the other 
patrons. Those who are producing poor cream will be offered assistance 
In improving the quality of their cream. An effort will also be made to 
have the cream paid for by grade. The field man will give the patrons 
assistance In improving their herds, inducing the dairymen to keep records 
of each cow in their herds, to sell all unprofitable cows, and to use pure- 
bred bulls. He will give instruction in proper crop rotation, in the feed- 
ing of the herd, etc. He will assist in the building of silos and other 
dairy buildings and will give lectures at farmers' institutes and other 
public meetings. 

Cooperation. — Iowa State College and the State dairy and food commission. 

Location. — ^Algona, Iowa. 

Date beffun.— 1910. 

Results. — Monthly meetings are held at different farms. A boys' encamp- 
ment was held in 1912, 1918, and 1914 on an up-to-date farm, where the 
boys learned improved methods at first hand. A new creamery has been 
built. Many silos and dairy buildings have been built. Sixteen pure- 
bred bulls have been purchased and production records kept on 150 cows. 
Cream is graded into two grades during the summer months, and 3 cents 
more per pound is paid for butter fat lij sweet cream than for that in 
sour cream. Farmers have grown numerous leguminous crops and have 
kept their dairy buildings in better sanitary condition. 

Probable date of completion. — ^1917. 

Aasiffntiient.'—B.. R. Welch, F. L. Odell. 

Proposed expenditures, 1915-16.— 42M0. 

Southern Dairying: 

Object. — ^To encourage the development of the dairy business by instruction 
and demonstration. 

Procedure. — Farmers are instructed in the feeding of dairy cows, the 
raising of calves, and the construction of silos and dairy buildings. Herd 
records are introduced and advice given in the selection of pure-bred 
bulls. An endeavor will be made to improve the quality of dairy prod- 
ucta Work will be taken up with rural schools and creamery extension 
work done in cooperation with the dairy manufacturing section. 

Cooperation. — Extension departments of the colleges of agriculture in the 
States named under *' Location." 

Location. — North Carolina, South Carolina, Georgia, Alabama, Tennessee, 
Mississippi, Louisiana, Arkansas, and Oklahoma. 

Date begun.— 1906. 

Results. — ^About 900 homemade silos and a large number of dairy bams 
and dairy houses have been built and remodeled; 510 dairymen have 
begun keeping herd records: 140 pure-bred bulls added to herds; 15 
live-stock and dairy associations formed; 80 short-course dairy schools 
conducted. Creameries have been established at colleges of North Caro- 
lina. South Carolina, and Alabama. Merchants have been induced to 
handle improved dairy supplies. The price of country butter has been 
raised, due to Improved quality. Elementary dairy instruction has been 
given in rural schools, and the children of one school have shipped cream 
cooperatively. Model dairy plants have been established at four fair 
grounds. A number of bulletins and circulars have been Issued by the 
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Southern Dairylag— CJontlnued. 

field agents in the yarions States, and eight circulars were prepared by 
the Dairy Division with special reference to this work. 

Assignment. — J. H. McGlain. 

Proposed expenditures, 1915-16.— $1SM0. 

Dairy Demonstration Farm: 

Object. — ^To demonstrate the practicability of reclaiming a worn-out cotton 
farm by dairying. 

Procedure. — A pure-bred bull will be used in the dairy herd, records kept 
of the production of each cow, and heifer calves from only the best cows 
retained In the herd. Home-grown roughage will be used so far as pos- 
sible, crop rotations established, suitable buildings erected, and permanent 
pastures established. 

Cooperation. — Denison Board of Trade. 

Location. — Denison, Tex. 

Date begun.— 1907. 

Results. — ^A demonstration herd has been established, starting with scrub 
cows and a pure-bred bull. The present herd is of uniform type and 
butter-fat production has been increased from 139 pounds to 241 pounda 
The average production of heifers with three lactation periods is 5,208 
pounds of milk and 252 pounds of butter fat, while their dams averaged 
4,315 pounds of milk and 197.8 pounds of butter fat. The fertility of 
the farm has been greatly increased by the addition of the manure from 
the dairy herd and 1,000 loads of manuro hauled from Denison. Excessive 
erosion of the soil has been practically stopped. 

Probable date of completion. — 1917. 

Assignment. — S. B. Durham. 

Proposed expenditures, 1915-16.— $1,620. 

Cooperation with County Agents in Dairy Work: 

Object. — To assist county agents with general dairy work, such as silo and 
dairy building construction, feeding, care, and management of dairy 
cattle, special assistance at fairs, etc. 

Procedwre.— Upon request, advice and assistance will be given county agents 
along different lines of dairy work. A dairy specialist will join the 
county agent for a week or two to help start dairy work. The county 
agent is usually not trained in dairying, but with a little assistance 
occasionally from one who is so trained he can carry on the work. The 
dairy specialist will assist him in the construction of silos, dairy bams, 
dairy houses, etc. 

Cooperation. — County agents of the States Relations Service in Northern, 
Eastern, and Middle- Western States. 

Location. — See " Cooperation." 

Date begun.— 1914. 

Results. — The work has been taken up in a number of States, and project 
agreements for cooperative dairy extension work are being drawn up 
with each State in which the work is done. 

Assignment. — Helmer Rabild. 

Proposed expenditures, 1915-16.— $10,670. 

Cow-Testing Associations and Bull Associations: 

Object. — To increase economically the average milk and butter production 
of the dairy cows In the United States, and to improve the quality <rf 
dairy herds. 

Procedure. — A campaign will be inaugurated to investigate the general 
profitableness of dairy herds, to eliminate the unprofitable cows, and 
build up the herds by the use of pure-bred bulls and by the selection of 
females. In territories where sufficient cows are found cooperative cow- 
testing associations will be organized. Biill associations are organized 
in territories where the herds are not suflJciently large to support a oow- 
testhig association. The purpose of a bull association is the Joint owner- 
ship of meritorious bulls. Where the State can be interested in this 
work, the supervision of the associations will be under the State agency 
which has funds for carrying on such work. Where no Interest is mani- 
fested by State authorities, it is hoped to demonstrate the value of this 
work in such a way that the State will provide funds for carrying it an. 
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\ COLLEGE OF 

Cow-Testing Associations and Bull Associations— Continued, 'n.. ^ tJ lt t j^^ 

Cooperation. — State dairy officials and associations, especially in jncw Bng- 
land and tbe Eastern and Middle States. 

Location, — ^Throughout the United States. 

Date begun.— 190S, 

Re9ult8. — ^181 cow-testing associations have been organized and records 
kept of 75,000 cows. Where continuous records are kept, the average 
production of butter fat has been increased over 22 per cent, while the 
profit from the herds has increased over 90 per cent. A large number of 
pure-bred bulls of high-producing ancestry have been added to the herds. 
Feeds have been selected adapted to the needs of the cows without in- 
creasing the cost of the ration. This work introduces business systems 
of record keeping on the dairy farm and fosters cooperation. Many 
associations purchase feed, fertilizer, seed, etc., Jointly. B. A. I. Circular 
179 and publications from some States cooperating have been issued. 

Assignment. — Helmer Rablld. 

Proposed etDpenditures, 1915-16. — $11,600. 

[Research.] 

IiTestlgations in Cow-Testing Associations and Ball Associations: 

Object. — To determine the best form of cooperation for the development 
and increase in entire production of the dairy herds of the United States. 

'Procedure. — A study is made of the best methods in vogue In the most suc- 
cessful cow-testing and bull associations and an adaptation of this work 
applied to the various sections of the United States. Summaries of the 
production and other records of cow-testing associations are compiled 
and studied with a view to bringing out any features which can be put 
into successful operation. An endeavor will be made to have the various 
colleges give courses in training men for this work so that the record- 
keeping part may be enlarged and complete records kept of all farm 
operations. An endeavor will also be made to evolve a simple cost- 
accounting system for the dairy farm to be administered through coopera- 
tion with dairy-testing associations. 

Location. — Throughout the United States. 

Date begun.— 1908. 

Results. — Compilations have been made of the records of a large number of 
cow-testing associations, and these results have been arranged in chart 
form to be used in extension work along this line. 

Assignment. — Helmer Rabild. 

Proposed expenditures, 1915-16.-^,000. 

Holstein Cattle Breeding: 

Object. — To breed Holstein cattle suitable for conditions in the semiarld 
West. 

Procedure. — The organization of a cattle-breeding circuit similar to a com- 
bined cow-testing association and bull association. An agent employed 
Jointly by the U. S. Department of Agriculture and the North Dakota Agricul- 
tural College will keep records of the breeding operations, feed consumed,. 
and the milk and butter-fat production of the cows. An executive council 
will make regulations for the care of all animals and the sale of surplus 
stock. Experts will decide on the sale prices of animals sold. 

Conperaiion. — North Dakota Agricultural College. 

Location. — New Salem, N. Dak. 

Date b€gun.—190S. 

Results. — ^An association of 16 members and 225 cows has been organized. 
The animals are all free from tuberculosis. Twelve cows Lave been 
placed in advanced registry and 12 pure-bred bulls purchased. The aver- 
age milk production has been Increased fron^ 4.6.35 to 5,778 jmunds, and 
the butter-fat production from 180 to 207 pounds. A number of pure-bred 
Holstein bulls and grade heifers and cows have been sold to otlif^r sections 
of the State, the demand far exceeding the supply, imiletin 109 of the 
North Dakota Experiment Station gives in detail the results secured. 

Probable date of coni'pletion. — 1917. 

Assignment. — U. J. Downey. 

Proposed expenditures, 1915-16.-^1,000. 

Total, Dairy Farming, $63,850 (extension, $53,350; research, $13,500). 
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DAIRY BiANUFACTUBING. 

Snpenrigloii: 

object, — General supervision of all work in dairy manufacturing, including 
extension work done with creameries by correspondence; compilation of 
information collected 

Location. — Washington, D. C. 

Date hegun. — 1906. 

Assignment. — S. C. Thompson, William White. 

Proposed expenditures, 1915-16. — 17,530 (research, $2,500; extension, $4,030; 
regulation, $1,000). 

pUMarch.] 

Creamery Management InTestigations: 

Object. — ^To study methods for improving the quality of the milk and cream 
delivered to creameries and the quality of creamery butter, and to in- 
crease the general efficiency cf creameries. 

Procedure. — Through personal visits, correspondence, and i)ersonal super- 
vision of certain creameries, data are gathered showing the conditions 
under which milk and cream are handled on the farm and at the cream- 
ery, the effect of a cream-grading system upon the quality of cream deliv- 
ered, the fuel cost of creameries, the cost of the different operations 
in the manufacture of butter. 

Location. — Washington, D. C, Grove City, Pa., Mora, Minn., and creameries 
throughout the United States. 

Date begun.— 1906. 

Results. — Information has been gathered showing the conditions under 
which dairy products are handled from the production of the milk to tbe 
marketing of the butter. The effect of the use of a cream-grading system 
under certain conditions has been determined. Some data have been 
gathered showing the cost of fuel and of different operations in the man- 
ufacture of butter. Publications issued : B. A. I. Circular 126 and B. A. I. 
BuUetins 148 and 149. 

Assignment. — S. C. Thompson, A. O. Dahlberg, O. A. Storvick, M. P. A. 
Sondergaard, W. B. Thurston. 

Proposed expenditures, 1915-16. — $9,850. 

Cheese Factory InTestigations: 

Object. — To determine In what districts it would be feasible to encourage 
the manufacture of cheese, wliat is being done in the manufacture of 
cheese in districts other than the cheese (»enterR. and particulnrly what 
kinds of cheese can be successfully and profitably manufactured in cer- 
tain sections of the South r to seizure data relative to methods used in the 
best-managed factories; to determine what machinery is most efficient 
for cheese factories. 

Procedure. — Data will be secured from reports by cheese factories in differ- 
ent sections of the country. Representatives will visit localities where 
cheese might be produced and endeavor to stimulate an interest In this 
industry. Studies will be made of equipment and methods of operating 
cheese factories. 

Location. — United States. 

Date begun. — ^1915. 

Assignment. — C. F. Doane. 

Proposed expenditures, 1915-16. — $500. 

[Extension.] 

Creamery Extension: 

Object. — ^To improve the quality of milk and cream delivered to creameries, 
the quality of product, and the general efficiency of creameries. 

Procedure. — ^Through personal visits, correspondence, circular letters, and 
a system of creamery reports advice is given in regard to establishing, 
building, equipping, operating, and managing creameries; to creamery 
patrons advice concerning the production and handling of milk and 
cream, the breeding, feeding, and managing of dairy cattle, the erection 
of silos and dairy buildings, and the keeping of herd records. 

Cooperation. — Extension departments of the Vermont, Texas, South Da- 
kota, and Iowa agricultuial colleges. 

Xooation.— United States. 
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CreAmery Extension — Continued. 

Date begun.— IQGS. 

Results, — Many new creameries have been located and built in accordance 
with advice and plans from this dlrision. Efficiency in creamery oi)era- 
tion has been improved, as indicated by a material increase in the over- 
run obtained. Accounting systems have been improved. At certain 
creameries the quality of cream received has been greatly improved by 
the employment of a cream-grading system. This increased the financial 
returns to the creamery and to the iMitrons. Silos, dairy buildings, and 
ice houses have been erected under the supervision of field men, herds 
improved through purchase and breeding, herd records Itept, production 
increased through better herd management, and the dairy Industry in 
general benefited In those localities to which special attention has been 
given. 

Assignment,— W, B. Liverance, C. W. Fryh )fer. F. L. Odell, J. L. Thonifls, 
Peter Van Allsburg. 

Proffosed expenditures, 1915-16.-^14,710. 

Cheese Factory Extension: 

Object. — ^To improve the quality of milk delivered to cheese factories; to 
Improve the methods of making and hence the quality of cheese: to in- 
crease the general efficiency of cheese factories and their management. 

Procedure. — Cheese factories will l^e asked to report monthly and annually 
to this office. Circular letters and correspondence will be sent to cheese 
factories relative to cheese-making problems. Representatives will visit 
factories to give instruction and will attend meetings of cheese-factory 
patrona 

Cooperation. — State of North Carolina ; other cooperation to be arranged. 

Location. — ^United States. 

Date begun.— 1914, 

Results. — Preparatory work has been done in North Carolina. 

Assignment.'--C P. Doane, E. L. Chaplin. 

Proposed expenditures, 1915-16.-^2,830. 

Farm Batter Making: 

Object. — ^To improve the quality of the dairy butter produced In Tennessee, 
Alabama, North Carolina, South Carolina, and Georgia; and to promote 
dairy development in that territory. 

Procedure. — ^A dairy manufacturing specialist calls on dairy farmers in the 
territory involved and gives them instructions in the art of butter mak- 
ing; he also acts as general adviser in dairy matters and attends meetings 
of farmers and dairymen. 

Cooperation. — Extension departments of agricultural colleges in the States 
named under " Object." 

Location. — Tennessee, Alabama. North Carolina. South Car:)Iina. and 
Georgia. 

Date begun. — 1918. 

Results. — ^A general survey of dairy conditions In the territory mentioned 
was made in order to learn what methods could best be used in the de- 
velopment of the dairy industry. It was found that the region is well 
adapted to dairying, but that there were not enough cows in the various 
communities to Justify the establishment of creameries. It is therefore 
necessary to develop farm butter making. Many farmers have become 
interested in this work. Data on this work are published in Farmers* 
Bulletin 541, " Farm Butter Making." 

Assignment. — G. A. Gilbert. 

Proposed expenditures, 1915-16,-^2,8^. 

[ReffQlation.l 

Renorated-Bntter Inspection : 

Object. — To carry on the inspection of renovated butter, the materials used 
in its manufacture, and factories producing this product, as required by 
the act of May 9, 1902. 

Procedure. — ^At the plants where the inspection is done by Bureau of Ani- 
mal Industry lay inspectors both the factory and the products are in- 
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Renoyated-Batter Inspection— Continued. 

si)ected frequently. Where no such inspectors are stationed, about three 
inspections are made each month. The chief inspector has general super- 
vision of the inspection. The work Is done according to regulations Issued 
jointly by the Secretary of the Treasury and the Secretary of Agriculture 
under dates of July 11, 1907, September 30, 1908, October 23, 1911 (B. A. 
I. Order 147 and amendments 1 and 2 thereto, and supplement to amend- 
ment 1, and B. A. I. Order 193). 

Location. — United States. 

Date begun,— 1902. 

Results. — Factories are inspected at intervals by two regular renovated- 
butter inspectors and about 20 bureau lay inspectors. A sanitary condi- 
tion of the factories and product is maintained. Compliance with the 
regulation regarding the marking of renovated-butter packages is required. 

Assignment. — T. Comeliuson, M. W. Lang. 

Proposed expenditures, 1915-16. — $7,500. 

Batter Inspection for Nary Department: 

Object. — To assist the Navy Department in securing first-class tinned and 
tub creamery butter and to study the manufacture of butter for storage. 

Procedure. — Inspectors are stationed at the plants where butter for storage 
is packed for the Navy. These inspectors daily ascertain that both the 
raw material and the finished product comply with the requirements of 
the specifications. One man has general supervision of this work at all 
the plants. 

Cooperation. — The Na^y Department bears the expenses of the specl«il 
inspectors, and furnishes samples of butter for examination and analysis. 

Location. — ^At creameries throughout the United States securing contracts 
for Navy butter. 

Date hegun.—1^2. 

Results. — A marked improvement in the quality of the butter obtained as 
compared with the quality of butter of former years. Sweet creira is 
churned and the deterioration In quality is small. 

Assignment. — T. Comeliuson. 

Proposed expenditure, 1915-16.— $1,100. 

Total, Dairy Maniifactarlng, $46,870 (research, $12,850; regulation, $9,600; 
extension, $24,420). 

[lUieareh.] 

DAIRY RESEARCH LABORATORIES. 

Sapervision : 

Object. — General supervision and ofl3ce work of laboratories. 

Location. — Washington, D. C. 

Date begun. — 1902. 

Assignment. — L. A. Rogers. 

Proposed expenditures, 1915-16.-^,800. 

Investigations of the Manufactare and Handling of Commercial Ice Cream: 

Object. — To determine methods and conditions necessary for the practical, 
economical, and sanitary manufacture of Ice cream. 

Procedure. — The bacteriology of the raw materials entering into the product 
and the Infiuence of these bacteria on the fiavor and their value ns an 
indication of insanitary conditions are studied. Studies are also made 
of the use of pure cultures in developing desirable flavors and of the 
influence of various constituents on the flavor and physical characters of 
the product, ice cream being manufactured on a laboratory scale to 
facilitate the investigation. The application of principles so established 
to practice will be determined by work on a commercial scale. 

Cooperation. — Private Individuals who manufacture ice cream. 

Location. — Washington, D. C. 

Date begun.— 1012. 

Results. — The numbers and kinds of bacteria which may be expected in 
commercial ice cream have been determined; influence on the flavor of 
a number of the usual constituents of ice cream determined ; one paper 
ready for publication. 

Assignment.— O. E. Williams, S. H. Ayers, C. J. Valaer. 

Proposed expenditures, 1915-16.-^,020, 
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ChangM in Bvtter: 

Object. — To determine the factors which control the flavor, both desir&ble 
and undesirable, of butter. This includes methods of handling cream, 
pasteurization, ripening of cream, changes of butter in storage, and 
methods of renovating. 

Procedure. — ^A study of (1) the bacterial flora of cream under different 
conditions, the bacteria and yeasts of butter under normal conditions 
and as affected by different factors, such as the temperature and time of 
storage and the addition of antiseptics, and the relation of microorganisms 
to change in flavor; (2) the chemical changes In butter, the factors which 
control them, and the relation of these changes to the changes In flavdr 
of the butter; (3) the effect of various creamery practices on the flavor 
of the butter and on the nature of the changes in storage. 

Location. — Washington, D. C, and Grove City, Pa. 

Date hegun. — 1902. 

Results. — Bacteria are not a factor in the ordinary deterioration of butter. 
Factors increasing the rate of change are high acidity of cream, presence 
of metal salts, increased acid in butter, and high storage temperature. 
The principal cause of change in flavor is an oxidation of the nitro- 
genous constituents, in which nearly all the oxygen of the air inclosed in 
the butter is consumed. By eliminating many of these factors it is 
possible to make butter of exceptional keeping quality. Publications 
issued : B. A. I. bulletins 57, 84, 89. 114, 148, 149, and 162, and B. A. I. 
Circulars 100, 130, 146, 189. and 200. 

Assiffntneiit. — D. F. Dyer, A. O. Dahlberg, B. J. Davis. 

Proposed expenditures, 1915-16.-^,58^. 

Hilk-Condenslng Inyestigatlons : 

Object. — ^To secure a general knowledge of milk condensing; to determine 
causes of spoilage and develop logical methods of operation. 

Procedure. — Chemical and bacteriological studies on normal and abnormal 
milk and condensing experiments on a small scale. All new methods will 
be tested on a commercial scale in the experimental creamery. 

Location. — Washington, D. C, and Grove City, Pa. 

Date 6e£7tt7i.— 1914. 

Results. — A survey of the methods of condensing in this country has been 
made and equipment planned for condensing on a laboratory and a com- 
mercial scale. No publications. 

Assignment. — G. A. Menge. 

Proposed expenditures^ 1915-16.-^,100. 

Bieteriology of Milk: 

Object. — ^To acquire complete and detailed knowledge of the bacteria occur- 
ring in milk, their relation to each other and to similar groups occurring 
elsewhere, their physiology and action on the constituents of milk, their 
habitat and the means by which they get into milk, and methods of pre- 
venting contamination and means of destroying bacteria in milk. 

Procedure. — Biological studies will be made of particular groups, as, for 
instance, the morphology temperature limitations, food requirements, and 
natural habitat of the group of bacteria giving an alkaline renction in 
milk. Similar studies will be made on the lactic-acid bacteria, the colon 
group, the bacteria inhabiting the udder of the cow, and other types of 
bacteria. The groups of bacteria established bj^ these studies will be 
compared with similar bacteria found under natural conditions, and the 
means by which they are transmitted from their natural habitat to milk 
will be traced. Facilities for this work will be available at the Beltsville 
farm. Methods of destroying bacteria in milk will be determined by 
laboratory studies of pasteurization, action of ultra-violet rays, etc. This 
includes a study of the bacteria surviving pasteurization, the limits of 
heat which may be used as determined by changes in the milk, and the 
most efl3cient methods of pasteurization. It will be necessary at times to 
work on a commercial scale in city milk plants. 

Location. — Washington, D. C, and Beltsville, Md. 

Date begun.— 1906. 

Results. — Much exact information has been obtained on the biology of 
various groups of bacteria, particularly the colon group, the streptococci 
and the alkali-forming group, their relative numbers in milk, and their 
origin. The bacteriological and chemical changes which occur when milk 
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Bacteriology of Milk— Continued. 

Is pasteurized have been determined and a new and efficient method of 
pasteurization established. Publications issued: B. A. I. Bulletins 73, 
126, 164, and 161, B. A. I. Circular 184, and nine other papers. 

Assignment — S. H. Ayers, Philip Rupp, W. T. Johnson, L. A. Rogers, W. 
M. Clark. 

Proposed expenditures, / 915-16.— $8,300. 

Physioloinr of Milk Secretion: 

Object — To obtain definite knowledge of the mechanism of milk secretion 

nnd of the factors which control or infiuence tills function, with a view 

to a more logical breeding and feeding of dairy cows. 
ProG^dure. — ^A p^litainary study wi41 be made. Qf^t]iie liistologlcal changes 

occurring in the mammary gland before and during the lactation period. 

The subsequent procedure will depend on the results of this investigation. 
Location, — Beltsville, Md. 
Date heffun, — ^1915. 
Results, — Results of previous work on a similar project are published in 

B. A. I. Bulletins 111, 134, 155, 156, and 157, and papers on carotin and 

lactochrome. 
Probable date of completion. — 1918. 

Assignment. — A physiologist and an assistant to be appointed. 
Proposed expenditures, 1915-16, — ^$5,380. 

Utilization of Creamery and Cheese-Factory By-Prodaets: 

Object. — ^To study methods for the utilization of by-products of creameries 
and cheese factories by converting them into products which will be use- 
ful in the arts or available as food for man or animals. 

Procedure, — Chemical studies will be made of by-products and of the prod- 
ucts into which they may possibly be converted. This will include In- 
vestigations of new products and methods for their manufacture. At th«> 
experimental creamery skimmed milk will be condensed by various 
methods for ice-cream makers, bakers, and confectioners or converted 
into casein, milk sugar, albumin, etc. Attempts will be made to convert 
whey from cheese or casein manufacture into milk sugar or a flour for 
cooking purposes. When the practicability of a method has been estab- 
lished it will be applied on a commercial scale in order to determine the 
cost of production and the profits of manufacture. 

Cooperation, — Bureau of Standards. 

Location. — Washington, D. C, and Grove City, Pa. 

Date begun. — 1912. 

Results. — An investigation into the manufacture of casein has shown that 
the qualities of buttermilk casein which make it inferior to skimmed-milk 
casein for paper making are its higher ash and fat content. A method of 
manufacture has been devised by which these faults can be corrected and 
a casein obtained which is apparently equal to skimmed-milk casein. 

Assignment. — A. O. Dahlberg, B, J. Davis. 

Proposed expenditures, 1915-16. — $600. 

Disposal of Dairy, Creamery, and CheeHe-Faetory Wastes: 

Object, — To provide means for the proper disposal of the wastes of dairy 
farms, creameries, and cheese factories. 

Procedure. — Experimental sewage-disposal plants will be installed on the 
dairy farm at Beltsville, Md., and at the experimental creamery at Grove 
City, Pa. The condition of the effluent and the cost of operation of these 
plants will be observed, and modifications made as required. On the basis 
of the results obtained with these plants designs will be made for sewage- 
disposal plants for dairy farms, creameries, and cheese factories. 

Cooperation. — ^Hygienic Laboratory. Public Health Service, and Ofllce of 
Public Roads and Rural Engineering. 

Ifoco/ion.— Grove City, Pa., and Beltsville, Md. 

Date begun. — ^1915. 

Results, — Plans have been made for experimental sewage-disposal plants 
for the dairy farm at Beltsville and for a creamery at Grove City. 

Probable date of completion. — ^1918. 

Assignment. — 'L. A. Rogers. 
. Proposed expenditures, 1915-16. — $500. 
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IiBofaetiire and Blpening of Swiss Cheese: 

Object. — To acquire complete and detailed knowledge of the factors pro- 
ducing the peculiar chemical and physical changes which give Swiss 
cheese its desirnble character, and to apply this knowledge to practice. 

Procedure. — Studies of the bacteria of normal and abnormal Swiss cheese 
and the relation of these bacteria to flavor and eye formation will be 
made. Chemical studies will be made of the changes which take place in 
ripening cheese and the relation of these changes to flavor and physical 
condition. Studies wiU be made of the methods of manufacture, condi- 
tions of ripeninj^;-and other factors w^ch oontrol the proper fermentation. 

Cooperation. — Cheese fftctoriefu 

Location. — ^Washington, D. C. 

Date 6e(yim.— -1907. 

Results. — Chemistry and physics of eye formation worked out; bacteriolog- 
ical factors controlling the initial fermentation determined and method 
developed for applying this in practice, so that it is possible to eliminate 
much of the objectionable gassy fermentation ; sufllcient progress made in 
the control of the ripening process to extend Swiss cheese production to 
any season or any section in which good milk can be obtained. Publica- 
tions: B. A. I. Bulletin 151 and Department Bulletin 148. 

Probable date of completion. — ^1918. 

Assiffnrnent.—C. F. Doane, W. M. Clark, H. A. Lubs. 

Proposed es^penditures, 1915-16.-^,1500. 

Soft-dhoese Investi^atioiis: 

Object. — ^To study the making and ripening of certain European varieties 
of soft cheese. This involves (a) a detailed study of the microorganisms 
active in their production; (6) the chemical determination of standards 
of composition with the complex changes involved in the ripening proc- 
esses as applied to American milk anrl to the different climatic conditions 
encountered. 

Procedure. — ^Thls work involves the culture of bacteria and molds met in 
the making and ripening of the different varieties, their identification and 
comparison with related species, and the determination of their relation 
to the changes found. Chemical analyses of the cheese will be made at 
every stage of production; also enzymic studies of the separate changes 
found to occur, with the analysis of the products of such change. Ex- 
perimental manufacture will be carried on, beginning with the use of 
the foreign procedures of making and handling, and involving such alter- 
ations in the process as results from time to time may indicate. 

Location. — Washington, D. C. 

Date begun. — ^1906. 

Results. — ^The factors essential to the manufacture and normal ripening of 
Camembert cheese have been established. A method has been developed 
for making a cheese of the Roquefort type from cow's milk. Publications : 
B. A. I. Bulletins 71, 82. 98. 109. 115, 118. and 120; Circular 145; Storrs 
(Conn.) Experiment Station Bulletins 78 and 79. 

Assignment. — J. N. Currle, Alice C. Evans, K. J. Matheson. 

Proposed expenditures, 1915-16. — $6,670. 

Gkeddar-Cbeese Investigations : 

Object. — ^To study methods of securing a more uniform product, the extent 
of losses and means of prevention, and bacteriological and chemical fac- 
tors Involved In the development of desirable and undesirable flavors. 

Procedure. — Chemical and bacteriological studies and manufacturing experi- 
ments on a small scale will be carried on in laboratories at Washington. 
For example, the use of starters in suppressing undesirable fermenta- 
tions and the Influence of different types of bacteria on the characteristic 
flavor will be investigated. More extensive experiments in cheese mak- 
ing will be conducted in factories under temporary contracts. 

Cooperation. — Cheese factories. 

Location. — ^Washington, D. C. 

Date begun. — 1906. 

Results. — ^Experiments on the storage of cheese have been carried on in 
cooperation with the Wisconsin and New York (Geneva) agricultural 
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Cheddar-Cheese Investii^atioiis — Continued. 

experiment stations. From 1905 to 1909 manufacturing and storage In- 
vestigations were carried on at factories in Wisconsin. From 1906 to 
1914 cooperative work was carried on at the Wisconsin station on chemi- 
cal and bacteriological changes in the ripening of Cheddar cheese and on 
methods of manufacture from pasteurized milk. This cooperative work 
was discontinued in 1914, and since that time the Cheddar-cheese work has 
been limited to an investigation of the practicability of ripening cheese 
in an hermetically sealed can. Publications: B. A. I. Bulletins 62, 85, 122, 
123, 150, and 165 ; Circulars 166, 181, and 210 ; Journal of Agricultural 
Research, vol. 2, No. 3. 

Assignment. — C. F. Doane. 

Proposed expenditures, 1915-16.-^3100. 

Silage IjiTestlgations : 

. Ohject. — To study the changes which take place in the material put Into 
the silo. 

Procedure. — Chemical studies of sHage made and preserved under known 
conditions will be conducted to determine the changes taking place in 
the silo at various stages of maturity. 

Location. — ^Washington, D. C. 

Date &e^un.— 1912. 
. Results. — No difference was observed in the chemical composition or appear- 
ance of the silage from wooden and concrete silos. The loss in total 
weight and in food constituents has been determined in silage from the 
two kinds of silos. 

Assignment.— R. H. Shaw, B. F. Deysher, P. A. Wright 

Proposed expenditures, i9i5-l^.-— $2,460. 

Chemical Investigations in the Feeding of Dairy Cattle: 

Object. — To do the chemical work in connection with the fet^lng experi- 
ments conducted at Beltsville, Md. 

Procedure. — ^Analyses are made of the feeding stuffs to determine their 
composition, digestibility, etc. 

Location. — Washington, D. C. 

Date begun. — 1914. 

Results. — ^Analyses have been made of the feeds used in the feeding experi- 
ments, and the digestibility of these feeds has been determined. 

Assignment.— n. H. Shaw, E. F. Deysher, P. A. Wright. 

Proposed expenditures, 1915-16. — $2,510. 

Total, Dairy Research Laboratories, $52,785. 

MILK INVESTIGATIONS AND DEMONSTRATIONS. 

Snpcrvision: 

Object. — To supervise the work of the section, answer correspondence, etc 
Location. — Washington, D. C. 
Date begun.— 1900. 
Assignment. — Ernest Kelly. 

Proposed expenditures, 1915-16.— $2,000 (research, $1,200; extension, 
$1,700). 

[Research.] 

Dairy Sanitation Investigations: 

Object. — To study the sanitation of city milk supplies. Investigate factors 
influencing the commercial quality of milk, and devise means for produc- 
ing and handling milk of a superior quality. 

Procedure. — Studies are made of farms supplying milk to cities throughout 
the country, and of plants handling milk in the cities, with a view to 
discovering efficient methods and equipment. A large number of milk 
and cream samples are studied to note the effect of various operati(Hi8 
on the bacterial content of milk and the effect of certain feeds on the 
flavor of milk. 

Cooperation. — State and municipal boards of health and dairymen. 

Location. — United States. 

Date begun.— 1900. 
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Dairy Sanitation Inyestigations — Continued. 

Results, — ^Data on the extra cost of producing clean milk, the milk suppllea 
of Chicago and Washington, the control of bulk milk in stores, and the 
work of medical milk commissions published in B. A. I. Circulars 170 and 
270, Bulletin 188, and Department Bulletin 1. 

Assignment. — Ernest Kelly, L. B. Cook, J. A. Gamble, R. S. Smith. 

Proposed expenditures, 1915-16,— i2,9eO. 

Cost of Handling Milk: 

Object, — ^To determine the cost of handling milk In cities, including tha 
cost of various operations In preparing milk for the market; to discover 
uneconomical methods and suggest ways of lessening the cost of haTMiiing. 

Procedure. — Surveys are made of milk plants in various cities to obtain the 
desired information. A cooperative agreement exists between this bureau 
and the Office of Markets and Rural Organization regarding this work. 

Cooperation. — Office of Markets and Rural Organization; mUk dealers. 

Location.— United States. 

Date begun.— 1912. 

Results. — Surveys have been made of nearly 100 milk plants. A large 
mass of data has been gathered dealing with investment, labor, organiza- 
tion, and various other items. The results of these investigations have 
been brought to the attention of milk dealers by means of monthly 
circular letters. 

Assignment. — C. E. Clement 

Proposed ewpenditures, 1915-16. — $2,690. 

OMt Of Hilk Prodaetion : 

Object. — ^To ascertain the actual cost of milk production on the average 
dairy farm; to learn the increased cost of milk production attributable 
to modem sanitary methods and variation in cost of milk production 
in different sections. 

Procedure. — Field agents will be employed in three or four States, who will 
make observations on a group of dairy farms to ascertain the various 
costs connected with milk production. 

Cooperation.— North Carolina Experiment Station; extension department 
of the Indiana College of Agriculture. 

Location. — North Carolina and Indiana; possibly one other State. 

Date begun.— 1Q14. 

Probable date of completion. — 1918. 

Assignment. — J. B. Bain. 

Proposed expenditures, 1915-16.— i6J00. 

CExtonsion.] 

Bairy Sanitation Extension: 

Object. — ^To carry on educational work among dairymen and milk handlers 
and to unify and make more efficient inspections carried on by State 
and municipal boards of health. 

Procedure, — ^This work is done almost exclusively in cooperation with the 
State and municipal boards of health. Visits are made to cities at the 
request of the proper authorities, and inspectors are instructed in an 
efficient system of dairy and milk inspection. 

Cooperation. — State and municipal boards of health and State dairy com- 
missioners. 

Location. — United States. 

Date begun. — ^1900. 

Results, — Many city milk supplies have been greatly improved from a 
sanitary standpoint. A large number of health departments have inaugu- 
rated an efficient and systematic control of milk supplies. Publications: 
B. A. I. Circulars 199 and 205 ; Farmers' Bulletin 602. 

Assignment.— Ernest Kelly, L. B. Cook, J. A. Gamble, R. S. Smith. 

Proposed expenditures, 1915-16.— $8,S00. 

Total, Kiik Investigations, $23,550 (research, $13,550; extension, $10,000). 
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[Research.] 
DAIRY DIVISION EXPERIMENT FARM. 

Supervision : 

Object, — Supervision of all work in dairying at the dairy experiment 

station. 
Procedure, — A farm superintendent supervises all the work of the farm, 

Including experimental investigations. 
Location. — Beltsville, Md. 
Date begun. — ^1910. 
Assignment. — T. E. Woodward. 
Proposed expenditures, 1915-16.-^5,620. 

Breeding of Dairy Cattle: 

Object. — To study the breeding of dairy cattle and to apply such principles 
of breeding as are established. 

Procedure. — The dairy herd that is being developed at the Beltsville station 
will be used for this purpose. Part of this study will be made with pure- 
bred cattle and part with grade cattle. The grade cattle will be used 
for determining the practicability of inbreeding for one generation. Two 
breeds will be used at the Beltsville station for this work. Later it is 
proposed to arrange with a number of farmers to carry on similar breed- 
ing under the supervision of the leader of this work. The study of pure- 
bred cattle will relate to the various systems of breeding upon pro- 
ductivity, vigor, prepotency, etc. 

Location. — Beltsville, Md. 

Date begun.— 1912. 

Results. — Thus far the only work done has been witli grade cattle. Twoity- 
two grade cows are now being bred according to this plan. 

Assignment. — ^T. E. Woodward. 

Proposed expenditures, 1915-16. — $4,000. 

Feeding Dairy Cattle: 

Object. — To ascertain the effects of the various feeds and constituents of 
feeds upon the animal body, upon growth, and upon the yield and com- 
r)ositlon of milk; to find out the relative values of feeds for dairy pro- 
duction. 

Procedure. — All the dairy animals on the Beltsville farm will be used for 
experimental work. Feeds and constituents of feeds of known composi- 
tion will be fed selected animals in definite amounts and for stated pe- 
riods. The results are measured in one or more of several ways, depend- 
ing on the nature of the particular experiment, such as palatabillty and 
digestibility of the food, health, vigor, .and growth of the animals, pro- 
duction of milk and fat, and the composition and flavor of dairy prodnct& 
Chemical analyses of the feed and the product, and in some cases of the 
excreta also, are required. 

IrOcaHon.— Beltsville, Md. 

Date begun.— 1913. 

Results. — The feeding value of sour skimmed milk for young calves has 
been determined ; also the influence of water in the ration upon the com- 
position of milk. In cooperation with the milk section of this division 
it was found that beet pulp injured the flavor of milk. It was especially 
noticeable when milk was allowed to stand for several days. The value 
of cactus and prickly pear as feed for dairy cows has been determined 
and the results have been prepared for publication. Experiment at the 
Naval Academy to determine the feeding value of cornstalk extract com- 
pleted. 

Assignment. — W. F. Turner. 

Proposed expenditures, 1915-16.— Hj^^tO. 

Honsing and Care of Dairy Cattle: 

Object. — To determine the best method of stabling cows; to Investigate 
problems In the milking and care of cows and herd numagement. 

Procedure. — The cattle will be housed and cared for under different con- 
ditions and the results measured in one or more of several ways, such as 
health find victor of the herd, growth, production, economy of feeding, 
operation and construction, and sanitation of the milk. 

Location. — Beltsville, Md. 
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Honsinsr and Care of Dairy Cattle— Continued. 

Dale begun. — 1912. 

Results. — It has been demonstrated tliat the open shed Is successful. It 
ki'eps the cows clean and healthful and provides for the saving and 
storage of iuanure in the best known way. The comparison of floor 
materials has not progressed far enough to make possible the drawing 
of any conclusions. The effect of the southern cattle tick on milk pro- 
duction and body weight of dairy cows has been determined. 

Assignment. — W. F. Turner. 

Pi-oposed expenditures, 1915-16. — $3,920. 

Feed Prodnetion: 

0?>;ee?.— Primarily, to produce feed for the dairy herd. Detailed records 
are kept of the cost of all farm operations and observations made on the 
building up of the soil by fertilization, tillage, and drainage. 

Procedure. — About 170 acres of the Dairy Division Experiment Farm are 
tillable, and all of this area is devoted to the growing of crops for the 
dairy cattle and for the maintenance of work stock. Detailed records 
are kept of the cost of all^operationa 

Cooperatton.— Bureau of Soils and Office of Public Roads and Rural Bn- 
gineering. 

Location. — Beltsville, Md. 

Date begun. — 1910. 

Results. — I-Jind has been cleared, ditches silled, 36,000 feet of drain tile 
laid, the roads through the farm and around the buildings graded and 
surfaced, and grading done around the buildings. The land has been 
improved by the application of manure and lime, and feed has been grown 
for the dairy herd. The farm has been equipped with machinery. 

Assignment. — W. R. Hale. 

Proposed expenditures, 1915-16^—^,^00. 

Silage InTestigations: 

Object. — ^To determine the advantages and disadvantages of the various 
materials used in building and preserving silos, find the stage of maturity 
at which the corn plant should be siloed, and try siloing various farm 
crops. 

Procedure. — A comparison will be made of different materials used in silo 
construction. Changes taking place in the silo with crops at various 
stages of maturity will be noted, in order to learn the best time of 
harvesting. 

Cooperation. — Office of Public Roads and Rural Engineering. 

Loca«on.— Beltsville, Md. 

Date begun.— 1^12. 

Results. — The temperature In the stave silo ran uniformly several degrees 
higher than those in the concrete silo. Much less silage per acre was 
obtained from sweet sorghum than from com. Data in Farmers' 
Bulletin 578. 

Assignment,— y^. R. Hale. 

Proposed expenditures, 1915-16,— %l,lWi. 

letabolism in Dairy Cows: 

Object. — ^To determine the total* energy of the feed consumed by milking 
animals, the losses of energy in the excreta, the expenditure of energy 
consequent upon the consumption of the feed and, by difference, the 
net energy of the feed; to determine the dlstribtuion of this net energy 
of the feed between the two possible forms of production, viz. fattening 
or milk secretion, and the effect upon it of the quantity and quality of 
the feed, as well as of other factors. 

Procedure. — (1) Determine the maintenance requirement of the dry ani- 
mal. (2) Feed a moderate ration and by means of successive respiration 
calorimeter experiments trace the variations in the distribution of net 
energy between milk production and body gain with advancing lactation. 
In this way it is hoped to determine the quantitative relation between the 
two forms of production. (3) Study the effect of varying amounts of 
the same combination of feeding stuffs In increasing the milk produc- 
tion on the one hand and the body gain of the animal on the other hand. 
(4) Study the effect upon milk production and body gain of substituting 
protein for carbohydrates, or vice versa, in rations otherwise identical. , 

„„,_., — )Ogle 
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Metabolism In Dairy Ck)WS-~Oontiiiued. 

Cooperation. — ^Auimal Nutrition Institute of Pennsylvania State CJollege. 

Location.— BeltaviUe, Md., and State College, Pa. 

Date begun. — July 1, 1915. 

Assignment.— H. P. Armsby, State College, Pa.; T. B. Woodward, Belts- 

ville. 
Proposed expenditures, i9i5-16.— $4,000. 

Constmctioii of Buildings: 

Object. — ^To construct such buildings as ore required for conducting breed- 
ing, feeding, and other dairy -farming investigations. 

Irocafion.—Beltsville, Md. 

Date begun. — 1911. 

Results.— A concrete cow barn, a small milk house, three silos, and a herds- 
man's cottage have been built; water, light, and a sewer ^stem installed; 
a building for offices and laboratories completed. The east wing of the 
cow barn has been remodeled; a cow shed and a 30,000-gallon water 
reservoir built. 

Assignment. — K. E. Parks, O. D. Howell. 

Proposed expenditures, 1915-16,— ^,220. 

Total, Dairy Diyislon Experiment Farm, $87,280. 

CEztensloii.] 
WESTERN DAIRY EXTENSION. 

Saperrision: 

Object. — General supervision of western dairy extension work, including 

clerical work, general correspondence, etc. 
Location. — Salt Lake City, Utah. 
Date begun.— 1911. 
Assignment, — ^J. E. Dorman. 
ProposeA expenditures, 1915-16.— HASO. 

Dairy Farming: 

Object. — To improve and develop the business of dairying In the Westeiii 
States. 

Procedure. — Cooperative field agents will be appointed to instruct farmers 
in feeding dairy cows, raising calves, and construction of silos and dairy 
buildings. Herd-record work will be introduced and advice given in the 
selection of pure-bred bulls. An endeavor will be made to Improve the 
quality of dairy products, work will be taken up with rural schools, and 
aid given to county agents in handling their dairy problems. 

Cooperation, — Extension departments of the agricultural colleges In the 
States named under " Location." 

Location. — Washington, Oregon. Idaho, Montana, Wyoming, Nevada, Utah, 
and New Mexico. 

Date begun. — 1908. 

Results. — One section of Idaho hfs purchased 4,000 dairy cows; a large 
number of silos and dairy buildings erected; 10 cow-testing and two 
bull associations formed ; and a large number of dairymen are keephig 
records of the production of their cows. Fourteen schools have con- 
ducted dairy-herd record contests. Several publications have been pre- 
pared by the dairy field agents and issued by the colleges cooperating. 

Assignment. — J. E. Dorman. 

Proposed expenditures, 1915-16.— ^21,S^. 

Hilk Work: 

Object. — To carry on educational work among dairymen and milk handlers, 
and to unify and make more eflBcient inspections carried on by State and 
municipal boards of health. 

Procedure. — This work is done almost exclusively in cooperation with the 
State and municipal boards of health. Visits are made to cities at the 
request of the proper authorities and inspectors are instructed in an 
eflScient system of dairy and milk inspection. 

Cooperation. — State and city boards of health. 

Location. — Western United States. 

Date begun.— 1912. 
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Xilk Work— Continued. 

Results. — Milk and cream contests have served to point out defective 
methods of production ; complete economic surveys made of several milk 
plants; the dairy-farm score card and the city milk-plant score card 
^ystema adopted by a number of city boards of health ; plans for city 
milk plants and dairy buildings furnished to a number of dairymen. 

Assignment, — ^F. H. Bothell. 

Proposed expenditures, 1915-16,— i2,SO0. 

Dairy Hannfaetiiriiigr: 

Object, — ^To do educational work to introduce better methods and secure a 
uniformly good product. 

Procedure, — ^Assistance is given to creameries and cheese factories where 
needed. Assistance is also given In the organization of creameries and 
cheese factories in localities having a sufficient number of cows. Butter- 
scoring contests are conducted and assistance is given by correspondence. 

Cooperation, — Creameries and cheese factories in Washington, Oregon, 
Idaho, Montana, Wyoming, Nevada, Utah, and New Mexico. 

Location, — ^Western United States. 

Date begun,— 1^12, 

Results. — Creamery conditions were found to be bad, poor records kept, 
and quality of butter very variable. Assistance by correspondence and 
X)ersoBal visits has resulted In a marked Improvement A system of 
creamery records has been introduced, monthly butter-scoring contests 
established, and assistance given in properly equipping creameries and 
obtaining a good product. A pamphlet has been issued on "Creamery 
Accounts." 

Assignment — G. E. Frevert. 

Proposed expenditures, 1915-16.— $2,Q20, 

Total, Western Dairy Extension, $31,790. 

Total, Dairy Inrestlgatlons, $281,180 (research, $142,720; extension, 
1126,960; regulation, $11,500). 

ANIMAL HUSBANDRY INVESTIGATIONS. 

ADMINISTRATION. 

idminlstration: 

Object, — To provide for the general administration of the work In the 
Animal Husbandry Division. Such office expenses as are not directly 
chargeable to specific projects come under this head. 

Location. — Washington, D. O. 

Date begun.— 1901. 

Assignment. — George M. Rommel. 

Proposed expenditures, 1915-16.— 91S,ieO (research, $10,000; extension, 
$7,500; regulatory, $660). 

[Research.] 
ANIMAL-BREEDING INVESTIGATIONS. 

Close Breeding of Animals: 

Object. — To study the principles of animal breeding by the use of small 
animals, most attention to date being paid to inbreeding. 

Procedure. — Guinea pigs have been inbred, full brother and sister, for as 
many as 15 generations. It is proposed to continue this work, to broaden 
It, and make fundamental investigations of problems having a practical 
bearing on animal breeding. 

Location. — Beltsville, Md. 

Date begun. — ^1906. 

Results. — ^A few monstrosities and a measurable decrease in birth weights, 
size, and vitality have been noticed, but fecundity has apparently In- 
creased. 

Assignment. — F. R. Marshall. 

Proposed expenditures, iPi5-i6.— $6,560. 
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LIVE-STOCK INVSStlGATIONS AND DEMONSTRATION^ 
[Research.] 

Prodnotion of Pork: 

Object. — To study the effect of feed on the growth and quality of hogs 
and the keeping quality of pork, the effect of feed on the physiological 
condition of hogs, the toxic effect of cottonseed-meal feeding, and the 
methods of farm curing of pork. 

Procedure, — High-grade Berkshire pigs bred, raised, and fattened at the 
Beltsvllle farm will be used. The conventional methods of conducting 
feeding experiments will be followed to slaughtering time. The pigs 
will be slaughtered on the farm and the weight of offal taken. The 
feed will be analyzed by using representative saq^ples and the digesti- 
bility deteiinined if data already available are not sufficiently accurate. 
The weight of the vital organs will be taken and the bones tested for 
strength. Experiments will be ccmducted to determine whether the 
toxicity of cottonseed meal can be lessened. The meat will be cured, 
smoked, and subjected to the necessary chemical analysis. 

Location. — Beltsvllle, Md. 

Date begun.— 1006. 

Results. — Feed rations have been studied and Improvements made on cer- 
tain standard ones. Three experiments have been conducted to deter- 
mine the effects of feeding various iron salts to prevent cottonseed-meal 
poisoning. 

Probable date of completion.— 1920. 

Assignment. — George M. Rommel, James D. Bebout, Frank G. Ashforook. 

Proposed expenditures^ 1915-16.— -^MO. 

Liye-Stoek Prodnetion in the Appalachian Region : 

Object. — To determine methods and cost of raising cattle, sheep, and swine 
economically in the Appalachian region, including the raising, fattening, 
and wintering of beef cattle. 

Procedure. — A survey of the State of West Virginia has been made to deter- 
mine the status of the live-stock Industry, especially in those counties 
which are directly Interested in beef cattle, sheep, and hogs. Leading 
stock farms were visited and records made of the breeds and number of 
animals kept, whether pure-bred or grades were used, methods of main- 
taining the herds and flocks, and various other facts that bear relation 
to a study of the situation. Beef -cattle work will first be undertaken. 
A suitable farm or farms will be selected for carrj-ing on the cooperative 
experiments outlined under " Object." 

Cooperation. — West Virginia Exi)erlment Station. 

Location. — Lewlsburg, W. Va. 

Date begun. — 1914. 

Results. — A live-stock survey was made of the principal stock-raising coun- 
ties In West Virginia during the year 1914 to determine the present 
status of the beef-cattle Industry in the different counties and to learn 
the weak points of the present system of conducting the live-stock work. 
During the winter of 1914-15 an experiment was conducted at Liewisburg, 
W. Va., to compare different methods of wintering yearling cattle. 
Yearlings wintered on hay and wheat straw, which is the customary man- 
ner of wintering yearlings, lost 46 pounds each in weight and were 
wintered at a cost of $9.21 each, while similar cattle which were fed on 
silage, cottonseed meal, and wheat straw gained 74 pounds each and cost 
but $8.34 per head to winter. 

Probable date of completion, — 1920. 

Assignment. — W. F. Ward, E. H. Tuckwlller. 

Proposed expenditures, 1915-16. — $1,500. 

Beef Production in the South:* 

Object. — To determine methods and cost of raising beef cattle economically 
in Mississippi ; to study methods of wintering various classes of beef cat- 
tle most economically under local conditions, and to study methods of 
finishing different classes of beef cattle in Mississippi for market 

Procedure. — Experiments will be conducted on two farms, one In the brown- 
loam and one In the black-pralrle section of the State, under conditions 
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Beef Prodnetion in the South— Ck)ntlnued. 

which exist on the average stock farm in Mississippi. A herd of breed- 
ing cattle will be maintained on each farm, which may be diTided into 
similar lots for testing various farm feeds for wintering breeding stock 
economically. These herds will also be used in the breeding experiments 
for determining the cost of raising beef calves to various ages and the 
feeds which may be used in producing these animals most economically. 
These herds will also be used in the breeding experiments for deter- 
mining the cost of raising beef calves to various ages and the feeda 
which may be used in producing these animals most economically. Other 
animals may be used for the experiments of finishing cattle for the 
markets. Some of these may be finished during the summer montha, 
while others may be fed during the winter. Records will be kept showing 
the amounts of feed consumed by each lot, the weights and gains, the 
cost of production, and of all other data which may prove valuable. 

Cooperation, — Mississippi Experiment Station, and private individuals who 
will furnish the farms upon which the experiments will be carried out, 
the cattle, pastures, feeds, and other equipment necessary. 

Location. — Canton and Abbott, Miss. 

Date hegun, — 1914. 

Results. — This work is a continuation of the work started in 1904 in co- 
operation with the Alabama Experiment Station and was transferred to 
Mississippi on June 1, 1914, in order that it might be carried on in 
counties which have eradicated the cattle tick. For three years feeding 
experiments with steers were conducted at the Alabama Experiment 
Station, and an experiment to determine the cost of raising beef cattle 
and to make a study of the methods of handling them was carried out 
on a farm in the Tennessee valley. Experimental work was started in 
Sumter County, Ala., to make a study of the methods of raising, winter- 
ing, and fattening beef cattle for the market. These experiments have 
shown that beef cattle can be raised on grass in summer at less than 
5 cents per pound gain. In winter feeding the best results have been 
obtained with a ration of which silage composes a part, the cost of gain 
running in some cases below 7 cents per pound. During the winter of 
1914-15 there were 75 steers, divided into three lots, used in the ex- 
perimental work. Despite the fact that the weather was unfavorable 
for feeding, the daily gains per steer for each lot ranged from 2.02 to 
2.04 pounds. These gains were made at a cost ranging from $6.72 to 
$7.29 per 100 pounds for each lot. At Abbott, Miss., 78 steers and 42 
beef calves were used in the experiments. Results of the southern 
beef-production work have been published in B. A. I. Bulletins 103, 
131, 147, and 159 and Department Bulletins 73 and 110. 

Probable date of completion. — 1920. 

Assignment.— W. F. Ward, S. S. Jerden, N. F. Hanson. 

Proposed expenditures, i9i5-i5.— $10,720. 

Beef ProdactiOB in North Carolina: 

Object. — To make an experimental study of the problems entailed in 
maintaining and feeding a herd of breeding cows under conditions exist- 
ing in North Carolina; to study various Methods of wintering beef 
cattle in North Carolina which are to be subsequently finished for the 
open market, and to study methods of finishing beef cattle in North 
Carolina for the market. 

Procedure.— A herd of breeding cattle will be kept on a farm under con- 
ditions which surround the average stock farms of North Carolina. 
The herd may be divided into lots for testing various farm feeds for 
wintering breeding stock most profitably. It will also be used for ex- 
periments in determining the costs of raising beef calves to various 
ages and for determining the feeds which may be used in producing 
these animals most economically. The same animals will later be fat- 
tened on various feedstuffs for market. Some will be fed during the 
winter,' while others may be finished on grass during the summer 
months. Accurate records will be kept of the amounts of food consumed 
by each lot, the weights and gains, the cost of production, and any 
other items which may be of value to the study of these questions. 

Cooperation. — With North Carolina Experiment Station, which furnishes 
a farm with the necessary equipment. 
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Beef Prodaotion in North Garoliiia^-Ck)Dtinued. 

Locatton.— Springfield, N. C. 

Date begun. — 1913. 

Residis. — Two lots of beef cattle were fed dtiring the winter of 1913 in 
comparing corn silage with dry food for fattening steers in the dry lot 
Fonr lots were used in studying economical methods of wintering 
stocker cattle. During the summer of 1914 feeding on pasture was 
practiced. During the winter of 1914-15 forfr lots of stocker cattle were 
used in comparing methods of wintering cattle. The use of uncut 
meadow for wintering cattle proved very economical and the steers 
wintered much better and for about three-fifths of the cost of steers in 
the dry lot with barn protection. Four lots of cattle were also used in 
conducting some fattening tests. These gave satisfactory results. 

ProhaUe date of completion. — 1920. 

AMifirnwient.— W. F. Ward, F. T. Peden. 

Proposed expenditures, 1915-16. — $1,500. 

Lire-Stock Transportation: 

Object. — To study the loss in weight of live stock in transit and the 
methods of improving conditions surrounding live-stock shipments. 

Procedure. — Carload shipments are studied from starting point to desti- 
nation and data compiled. It is proposed to continue these studies by 
using the work already done as a basis and study methods of handling 
and marketing both cattle and other live-stock shipments to reduce the 
loss in weight to a minimum. 

Cooperation. — Office of Markets and Rural Organization and various rail- 
roads and stockyard companies throughout the country. 

Location. — Washington, D. C, and the field. 

Date begun. — 1910. 

Results. — The study of the loss in weight of beef cattle in transit covering 
the Southwest. Nortliwest. and the rorn belt shows that cattle shrank 
in weight from 3 to 5 per cent of live weight under varying condi- 
tions. Shrinkage in hogs was found to be from one-half to li per cent in 
weight at iK)int of origin. These results are to be used for the informa- 
tion and advice of live-stock shippers so that they may realize the large 
loss resulting from this source. 

Probable date of completion. — July 1, 1916. 

Assignment. — W. F. Ward. 

Proposed expenditures, 1915-16. — $1,500. 

[Extension.] 

Llye-Stook Prodnotlon on Irrigation Projeots: 

Object. — ^To study conditions existing on irrigation projects which bear 
upon economical production of swine, cattle, and sheep; to study prob- 
lems entailed in the raising, wintering, and fattening for market the 
various classes of live stock especially adapted to conditions existing on 
irrigated lands; and to carry on demonstrational and educational work 
among the farmers to induce them to take up live-stock raising and to 
adopt such methods as may be peculiarly suited to local conditions. 

Procedure. — ^A general survey was made of the North Platte irrigation 
project to study local conditions and to get into touch with the farmers 
of the district. A record was made of those farmers who desired to 
secure live stock and carry on feeding experiments under the supervision 
of the local live-stock agent. Also, wherever possible, the agent secured 
records showing the cost of raising, cost of wintering, dally gains, cost 
of gains, profit on the business, and any other data from the farmers 
that would help in carrying on the work. The live-stock agent assists in 
selecting and purchasing animals to be used in the work. 

Cooperation. — Bureau of Plant Industry. 

Location. — Scottsbluff, Nebr., and other places in the State. 

Date begun. — 1914. • 

Assignment, — George M. Rommel, C. S. Jones. 

Proposed expenditures, 19 15-16. ^-^^ost included under Bureau of Plant 
Industry project, " Demonstrations on reclamation projects." 
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Beef-Cattle Extengion Work In the Southwest: 

Object, — ^To develop the practice of finishing range cattle for market in 
the sections where it can be done profitably, to assist farmers in using 
modem methods, and to demonstrate the use of roughage. 

Prore<l«re.— Fifteen counties in the Panhandle of Texas are being visited 
by Mr. Metcalfe, who has charge of this worls: in the State. He furnishes 
plans for silos, feed lots, and sheds; outlines plans for feeding with 
the ranchmen, making out rations for one or more cattle-feeding dem- 
onstratioi^B in the county. As a rule, two or more lots are fed on the 
same place for complirison.< lit ype counties where there is a demon- 
stration agent, he will look after the carrying out of the plans by coop- 
erating with the demonstration agent He is able to conduct work on 
a large number of farms in the Panhandle. By means of circular letters,, 
he keeps ranchmen Informed of changes in feeding rations. The work 
is placed before the public by means of circular letters, newsjuipers, 
chambers of commerce, and the railroads. 

Ooopcrorton.— States Relations Service, chambers of commerce, agents of 
the railroads, live-stock men, and ranchmen throughout the Panhandle. 

TjOcatUm, — Headquarters at Amarillo, Tex., from which the work is con- 
ducted in 15 counties in the Panhandle. 

Date begun. — 1914. 

Results. — ^A feeding demonstration was conducted on the farm of Mr. J. M. 
Neely, near Amarillo, Tex. A feed shed and lots and a silo were con- 
structed at Mr. Neely's expense. Two carloads of steers were divided 
into lots, and the practice of grazing cattle on the range without feed 
compared with grazing on pasture supplemented by the feeding of cotton- 
seed cake. These two lots were compared with others in the dry lot on. 
silage made of kafir, mllo, and milo heads. The cattle which ran 
on range had to be sold in January, 1914, as the weather was too 
severe for grazing long. The feeding of cottonseed cake to cattle on 
pasture was very profitable — more so than grazing without cake. It 
was clearly demonstrated that cattle would fatten rapidly on silage and 
milo maize heads and, under average Panhandle conditions, could be- 
flnished at a nice profit During the spring and summer months a cam- 
paign was made for more silos, more silage, and better methods of 
putting up silage. Mr. Metcalfe aided in the construction of more than 
100 silos, furnished plans for feed lots on a number of ranches, and got 
several feeding demonstrations started in the fall of 1914. He has as- 
sisted the ranchmen in purchasing good sires and helped to find pur- 
chasers for the surplus stock. 

Assignment.— W. F. Ward, T. P. Metcalfe. 

Proposed expenditures, 1915-16. — $2,780. 

iiinial Husbandry Extension Work in Tennessee: 

Object. — To give expert advice to county agents and the public generally 
on improved methods of breeding, raising, feeding, and marketing all 
kinds of live stock, growing feedstuffs for same, and other matters per- 
taining to animal husbandry ; to advise and assist in the management of 
pig and lamb clubs and other organizations having for their object the 
development of animal husbandry in the State of Tennessee. 

Procedure.— The specialist who has charge of this work makes visits to 
farms whose owners are desirous of carrying on demonstration work or 
who need assistance in animal-husbandry matters. Whenever possible, 
these visits are made in company with the county demonstration agent, 
in order that he may be in a position to carry out the instructions given 
by the specialist The specialist works out and suggests rations for the 
economical and efficient feeding of farm work stock, and for more eco- 
nomical production of pork, baby beef, and spring lambs. He encourages 
the use of pure-bred sires, assists in locating animals for purchasers, 
and organizes breeding, calf, pig, and lamb and wool clubs. Plans for 
bams, silos, hog houses, and other farm buildings are furnished or sug- 
gested by him, and he also gives information on planning hog pastures 
and other rotations suited to different kinds of live-stock farming. 

Cooperation. — States Relations Service and the extension division of the 
Tennessee College of Agriculture. 

Location. — Knoxville, Tenn., headquarters. 
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Animal Husbandry Extension Work in Tennessee^Continued. 
Date begun. — 1914. 

Assignment — W. F. Ward, R. M. Murphy. 

Proposed expenditures, WlS-te. — Cost included In project, ** Live-stock 
demonstration work in areas freed from cattle ticks." 

Organization of Boys' Pigr Clubs: 

Object. — Tlirough, the organization of pig clubs, to stimulate an interest in 
swine production and to teach boys improved methods of raising, fatt«i- 
ing, and marketing hogs; to instill in the boys, while young, a love of 
animals which will result in their taking more interest In life upon the 
farm; and to furnish them at the same time with some work which will, 
in a practical way, give an insight into the business side of farm life. 

Procedure. — The assistant who has charge of the organization of the clubs 
works in connection with the county demonstration agents In the States 
which desire such cooperation. Wherever possible, he gains the assist- 
ance of the county superintendent of schools, the teachers, and those per- 
sons who are in direct contact with boys and other young people. After 
the formation of clubs, the assistant helps to instruct the boys by sending 
out circular letters, bulletins, etc., which will aid them in their work. 
He assists in the purchase of pigs, arranges for exhibits, and helps to 
secure the prizes which are given at the county and State fairs. Gom- 
plete records are kept of all phases of the work. 

Cooperation. — States Relations Service and the agricultural colleges and 
experiment stations In States where the work is organized. 

Location. — Headquarters, Washington, D. C. ; and the States of Louisiana, 
Alabama, Georgia, North Carolina, Kentucky, Indiana, and Nebraska. 

Date begun.— 1912. 

Results. — ^The formation of pig clubs was taken up in cooperation with the 
Ix)uisiana Agricultural College in 1912 and has been successfully or- 
ganized in six other States. The work has been authorized in Texas and 
Oklahoma, but as yet no assistants have been appointed in these States. 
During the calendar year 1914 there were enrolled the following number 
of members in each of the States named: Louisiana, 3,500; Alabama, 
1.900 ; and Georgia, 981. A fine exhibit of 185 hogs belonging to pig-club 
members was made at the State fair at Shreveport. La. This exhibit 
caused much comment because of its excellence. Exhibits were made at 
the two Georgia State fairs. A good exhibit of meat products made by 
ham and bacon club members was seen at these fairs. Pig-club work 
was started also in North Carolina. Kentucky, Indiana, and Nebraska. 

Assii^nment. — W. F. Ward, leader; J. C. Ford, Alabama; J. B. Downing, 
Georgia ; J. D. McVean, North Carolina ; Otis Kercher, Kentucky ; F, M. 
Shaukliu, Indiana ; J. G. McMillan, Nebraska ; W. H. Balls, Louisiana. 

Proposed expenditures, 1915-16.— ^28,400. 

Total, Lire-Stoek Investigations and Demonstrations, $53,040 (research, 

$21,860; extension, $31,180). 

HORSE AND MULE INVESTIGATIONS. 

Supervision: 

Object. — The general supervision of the work in horse and mule investiga- 
tions, correspondence, and record flies pertaining to same. 

Location. — Washington, D. C. 

Date begun. — 1904. 

Assignment.— G. Arthur Bell. 

Proposed expenditures, 1915-16. — $4,900 (research, $2,450; extension, 
$2,450). 

[Research.] 

Study of Horse and Mnle Raising and Feeding: 

Object. — To study the economy of feeding and raising horses in the tide- 
water section of Maryland, and to compare the relative economy of feed- 
ing and raising horses and mules. 

Procedure.— In the fall of 1912, 20 grade Percheron weanling colts and 20 
weanling mule colts of equal quality were purchased. The colts were 
divided into two lots each and for two winters carried through on 
silage and hay, with little or no grain, to compare this ration with a hay 
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and liberal grain ration. During the summer of ,1913 one lot was carried 
through on pasture alone and the other lot -on pasture and. a fair amount 
of grain. In the summer of 1914 the same plan was followed. During 
the winter of 1914-15 one lot was carried through on silage and hay with 
very little grain and the other on hay and a liberal grain ration. This 
experiment is to be closed January 1, 1916, and some of the horses and 
mules retained for future breeding, feeding, and work experimental 
purposes. After the close of the experiment the results will be pre- 
pared for publication. 

Location.— BeltsviUe/Md. 

Date l>€ffvn.—1912. 

Results. — Nothing to rejwrt until the experiment is closed. 

Probable date of completion. — January 1, 1916. 

Assignment. — G. Arthur Bell, V. G. Stambaugh. 

Proposed expenditures, iW5-i6.— $3,000. 

Breeding American Carriage Horses : 

Object. — To produce a breed of horses from American material suitable for 

carriage and general purposes. 
Procedure. — This work was started by the purchase of six Standardbred 

mares In December, 1904. A second purchase was made in February, 

1905, of the Standardbred stallion Carmou and 12 mares, most of them 
bred in the corn-belt States and Kentucky. Other mares were added in 
June, 1906, and four more in March. 1908. Only the best individuals 
are retained for this work, and those which are not neededtare sold at 
public auction each year. About 35 mares and 4 stallions afe in the 
stud. These mares were bred to the department stallions during the 1915 
spring breeding season. The stallions are also available for public 
service, and a number of outside mares will be bred to them. One or two 
of the stallions will be sent to other localities in Colorado. 

Cooperation. — Colorado Experiment Staiion. 

Location. — Fort Collins, Colo. 

Date begun. — 1904. 

Results. — The type is being reproduced and stallions are being sent out 
from the station. Three stallions bred at the station were sent out for 
the spring season in 1914. One was sent to Akron. Colo., one to Falcon, 
Colo., and one to Rock Springs, Wyo. Very favorable progress has been 
made. One of the stallions produced in tills work is Albion, foaled in 

1906, a beautiful bay, weighing 1,380 pounds and standing 16i hands 
high. This stallion, on account of his size, good disposition, and general 
high quality, is extremely popular among the farmers in that vicinity 
and is producing excellent colts. The mares in the stud will average 
better than 1,100 pounds and about 15f hands high. 

Assignment.— G. Arthur Bell, William P. Little. 
Proposed expenditures, 1915-16. — $7,900. 

Breeding Horses under New England Conditions: 

Object. — To breed horses under New England conditions, establishing a 
stud and using horses of Morgan descent as the fouuclntion. The market 
requirements and those of tlie New England farmer's Jire kept in view. 
A larger horse than the old Morgan will be selected, niunely. one st.ind- 
iiig about 15.2 hands and weighing from 1,005 to 1,100 pounds. 

Procedure. — Arrangements were made with the Vermont Experiment Sta- 
tion in the fall of 1905 to start this work on the station farm. The 
first purchase of stock was made in June. 1906, when seven mares and 
two fillies were bought from various persons In Vermont. In making 
the selections for the Morgan stud the effort was made to get the true 
Morgan type with an increase in size and quality over that possessed 
by the old Morgan. The stallion General Gates was purchased to head 
the .stud in July, 1907, and later in the year two mares were added. 
Mr. Joseph Battell, of Middlebury, Vt., presented to the department a 
400-acre farm in 1907, on which the work could be conducted to better 
advantage than on the farm of the Vermont Experiment Station at 
Burlington, where the soil is very sandy and conditions not entirely 
suited to horse breeding. The stud was transferred to the departments 
farm, but the work is still cooperative. Silage has been fed with good 
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Breeding Horses under New Engrland Conditions— Continued. 

results to the brood mnres and some of the young stock, as well as the 
stallions. The coming winter the plan is to divide the mares into two 
groups, one of which will receive a liberal allowance of silage and the 
other no silage, with a view to ascertaining the value of silage for 
this purpose and to make a careful investigation of its effect on the 
size of the foals produced. 

Cooperation. — Vermont Experiment Station. 

Location. — Morgan horse farm, Middlebury, Vt. 

Date &ei7t*n.— 1906. 

Results. — ^The work has progressed until it has reached the point where 
it is- possible to send out stallions bred at the Morgan horse farm to 
stand in various localities in Vermont and New Hamp^ire. As the 
number of stallions increases they will be sent to other States. It is 
also possible to dispose each year of some females as registered mares. 
In March, 1915, one of the stallions was sent from the farm to Ruther- 
fordton, N. C at the expense of the North Carolina people. Stallions 
of other breeds have been tried at this place, but the results have not 
been satisfactory. 

Assignment. — G. Arthur Bell, W. F. Hammond. 

Proposed expenditures, 1915-16. — $15,900. 

Breeding Gvay Draft Horses * 

Object.-rJTo establish a breed of gray American draft horses by uniting 
the best qualities of Clydesdale and English Shire horses. 

Cooperation. — Iowa Experiment Station. 

Location. — ^Ames, Iowa. 

Date begun.— 1901. 

Results. — Considerable progress has been made, and a large number of the 
progeny is gray. Of those which are not gray, bay predominates. 

Assignment. — G. Arthur Bell. 

Proposed expenditures, 1915-16. — No allotment; work depends on obtaining 
support from oiher projects. 

[Extension.] 

Breeding Horses for Military Parposes : 

Object. — ^To encourage the breeding of horses suitable for military pur- 
poses in localities where such horses are the most profitable type for 
farm use, and to encourage in general better horse breeding methods 
among farmers. 

Procedure. — ^The department places approved stallions in selected commu- 
nities which are made available to owners of approved mares on the fol- 
lowing terms : Service free in return for an option on the resulting foal 
during the year it is 3 years old at $150. The owner of the foal may be 
released from his option at any time upon payment of the stipulated 
service fee. No fee is charged if the Government declines to purchase 
the foal. 

Cooperation. — War Department. 

Location. — Three horse-breeding districts have been organized, as follows: 
First, Vermont and New Hampshire, headquarters at Middlebury, Vt; 
second. Virginia and West Virginia, headquarters at Front Royal, Va.; 
third, Kentucky and Tennessee, headquarters at Lexington, Ky. 

Date begun.— 1912. 

Results. — Under the specific appropriation made by Congress for the De- 
partment of Agriculture for the fiscal year 1913, 34 stallions were pur- 
chased. These, with 5 stallions from the Morgan horse farm and 6 do- 
nated, gave the department 45 stallions. During the 1913 season 42 stal- 
lions were stood, 1,579 mares being bred — an average of 37^ per stallion. 
During the 1914 spring season 43 stallions were tn service, 2,013 mares 
being bred — an average of 47 mares per stallion. On account of the lack 
of funds there will be but 37 stallions available for the 1915 season. 

Assignment. — G. Arthur Bell, leader; W. F. Hammond, in charge of first 
district: H. H. Reese, second district; R. C. Lawton, third district 

Proposed expenditures, 1915-16.— ^2Q,8O0, 
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Breedingr Horses on Indian Besenrations: 

Object. — To improve the quality of horses bred on Indian reservations by 
proper selection and the use of pure-bred stallions. 

Procedure.-— In 1913 four light (2 Standardbred and 2 Saddle) and 4 draft 
(Percheron) stallions and 4 draft (Percheron) mares were purchased 
with money from the tribal funds of the Indians. It is hoped that this 
project can be developed so that all stallions used on Indian reservations 
may be purchased direct from breeders by competent Government officers, 
so that the breeding work done on the reservations may be super- 
vised by the proper Government officials. 

Cooperation. — Interior and War Departments. 

Location. — Cheyenne River Agency, S. Dak. 

Date ftc^un.— 1913. 

Results. — A horse bam has been built and pastures fenced.- ' During the 
1914 season 256 mares were bred. Definite reports have^ot been re- 
ceived for the 1915 season. The work is progressing very ftivorably and 
is popular among the Indians. 

Assignment. — G. Arthur Bell, R. H. Treacy. 

Proposed expenditures, 1915-16. — $1,020. 

Total, Horse and Mnle Investigations, $59,520 (research, $29,250; extension, 
180,290). 

POULTRY INVESTIGATIONS. 

Snpenrislon : 

Object. — The general supervision of the work in poultry investigations; 

correspondence and record flies connected with these projects. 
Location. — ^Washington, D. C. 
Date begun.— IdOS. 
Assignment. — H. M. Lamon. 
Proposed expenditures, i^ia-ifi.— $3,650 (research, $1,825; extension $1,825). 

[ResMtrch.] 

Poultry Feeding: 

Object. — ^To study the cost of buying, fattening, and dressing chickens under 
commercial conditions; to compare the efficiency of various fattening 
rations. Including the operation of poultry-fattening stations; to select 
birds for fattening, and to compare the cost of various farm rations for 
poultry, the advantages of the different methods of handling, and the 
effects of such rations, including the cost of egg production. 

Procedure. — ^The birds are selected and put into colony houses, either on 
free range or in yards, and fed rations whereby comparisons can be made. 
Packing houses, feeding stations, and private plants have been visited 
to collect data of importance to the carrying out of the objects of this 
project. 

Cooperation. — State experiment stations, agricultural colleges, various pack- 
ing companies, and farmers. 

Location. — Washington, D. C; Beltsville, Md.; and the field. 

Date begun.— I&IO. 

Results. — B. A. I. Bulletin 140 shows that the cost of poultry feeding at 
various plants varies from 6.45 cents per pound gain in one case to 7.74 
cents in another. The cost of both feed and labor to produce a pound 
of gain averaged 7.85 cents in one case and 10.33 cents in another, the 
average cost being 9.09 cents per pound gain, including the cost of feed 
and labor. Department Bulletin 21 continues and enlarges the work de- 
scribed in B. A. I. Bulletin 140. Four years' work has been completed 
at Beltsville. The pens have been increased to 16, with a total of about 
260 fowls. Previous experiments comparing poultry rations are being 
continued with 2 and 3 year old hens, and new work has been started in 
studying the use of cottonseed meal and fish scrap. Results of the first 
two years* work on this experiment are being prepared for publication. 

Assignment. — H. M. Lamon, A. R. Lee. 

Proposed expenditures, i9i5-iff.— $4,120. 

Poaltry Breeding: 

Object. — To produce first-class individuals of leading breeds of farm poultry 
to be used in poultry investigations at the bureau experiment farm, Belts- 
ville, Md. ; to determine the possibility of producing high-class specimens 
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Poultry Breeding: — Continued. 

of barred Plymouth Rocks by single mating ; to establish a breed haviug 
the long type of body like the Dorking, having four toes, yellow skin, 
nnd which will lay a white-shelled egg; to study what influence the 
male and female have in transmitting their egg-laying qualities to their 
offspring, and to work out methods which can be used to increase the 
laying qualities and the size of the eggs of the average flock. 

Procedure. — Matings are made and chickens hatched and reared from the 
best specimens of the different varieties kept, with a view to producing 
a supply of suitable fowls. All hens in the breeding work are being trap- 
nested and various matings made of this pedigreed stock to attempt to 
concentrate the blood strains of individuals of high production. Earl> 
maturity of pullets is also being used as a basis of selection in attempt- 
ing to improve egg production. Observations wherever possible are being 
made on the inheritance of other characteristics. The birds produce.! will 
be used at the experiment farm and for the improvement of the iwultry 
industry as the occasion demands, such as for children in the poultry- 
club work. 

LocaWon.— Beltsville, Md. 

Date &ei7un.— 1912. 

Results. — Several hundred fowls, both males and females, were raised, 
either being put into breeding or feeding pens. or reserved for future use. 
Many of these si)eeimeus Avere of excellent quality. Trap-nest records 
of all hens used in the breeding work have been secured. Chickens are 
being reared from the various matings to continue' the work. The blood 
of one particular Rhode Island Red male has been discovered to be strong 
in ability to produce good laying pullets, and an attempt is being made 
to concentrate this blood. In the formation of the new breed individuals 
with yellow legs, four toes, white plumage, and good type have been 
produced^ A few red-ear lobes have also been produced. Not all of 
these characteristics have been secured in the same individual to any 
extent as yet. 

Assignment. — H. M. Lamon, R. R. Slocum. 

Proposed expenditures, i9/5-/(J.— $4,960, 

ImproYement of the Market Egg: 

Object. — To study conditions surrounding the production of the market egg 
ficm the farm to the country store. 

Pr^tcedure. — A general survey of the field of greatest poultry and egg pro- 
duction was made in the spring and summer of 1908. This was followed 
by the organization of the egg buyers in the State of Kansas to purchase 
eggs on the loss-off basis. In this campaign the assistance of iwultry-club 
workers, farmers, and other producers and handlers of eggs Avas enlisted. 
It is not propose<l to contract any expense for this project for which defi- 
nite allotment should be made during the fiscal year 1916. 

Cooperation. — Office of Markets and Rural Organization, Bureau of Chemis- 
try, States Relations Service. State boards of health. State agricultural 
colleges, poultry packers, farmers, railroads, and country store merchants. 

Location. — Washington, D. C, and throughout the United States. . 

Date begun. — 1908. 

Rfsiilts. — H. A. I. Bulletin 140 shows the results of the survey made in 
li)()8. and B. A. I. Bulletin 141 gives in detail the effort put forth to study 
the factors influencing the quality in eggs and the conditions surrounding 
their production. An egg placard, which shows the egg in various stages 
of incnbation. was pi'epared and has proved of very valuable assistance 
in the campnign for ])ettor market eggs. These [dacards were sent out 
to the various cooperators. Avho placed them in conspicuous places for the 
information of the producer and the general public. They will be sent 
to post mast ?rs or others intereste<i if found necessary. A miniature of 
this placard is contained in Farmers* Bulletin 528. " Rooster Day " was 
inaugurated and proved a prime feature in the campaign for Infertile 
eggs. 

Assignment. — H. M. Lamon. 

Proposed expenditures. lU/.l-JG. — No allotment: w^ork depends on obtaining 
support from other projects. 
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Ii«iibaiioii of Egirs: 

Object. — To study the problems underlying the Incubation of eggs, both by 
natural and artlflolal means; to study the Incubation of hens' eggs by 
the use of the respiration calorimeter ; to find out what takes place during 
incubation and determine particularly the cause of the poor etficiency of 
the modern Incubator; and to measure the gaseous exchange and heat 
elimination of eggs in various circumstances affecting their nutritive 
value, keeping quality, fertility, and other characteristics. 

Procedure. — Hens are set and a careful record kept of the temperature 
maintained by them. Eggs are placed In the Incubator and a temperature 
record kept of them as a comparison. This year the work will be broad- 
ened In a study of the work by means of the respiration calorimeter. 
The results will be used In Improving methods of artificial Incubation 
now In vogue. 

Cooperation. — Office of Home Economics, States Relations Service. 

Location. — Washington, D. C, and Beltsvllle, Md. 

Date begun.— ims. 

Renults. — Records have been kept of the daily temperature of sitting hens 
during the period of Incubation, and the dally weights of eggs during this 
period, dally position of eggs In the nest, etc., have been noted. 

Assignment. — H. M. Lanion, Bureau of Animal Indu.stry; R. D. Milner. 
States Relations Service. 

Proposed expenditures, J 9 15-16. —^2,100. 

Turkey and Guinea Inrestigations : 

Object, — ^To study methods of incubation, breeding, feeding, housing, and 
management of turkeys and guinea fowls. 

Procedure. — ^A survey is being made of the districts where these birds are 
raised or have been raised In large quantities, to determine the nature 
of the difficulties which have seriously affected the Industry in certain 
portions of the United States. A man has been placed upon a farm 
where large numbers of turkeys are kept to assist in raising them and to 
get an Insight of their habits. In the fall of 1915 he will follow a ship- 
ment of birds from various farms to New York City. 

Location. — Washington, D. C, and the field. 

Date begun. — 1914. 

Results. — In the fall of 1914 an assistant followed a shipment of turkeys 
and collected data for the project. The experiment has not progressed 
sufficiently to report in detail. 

Assignment. — H. M. Lamon, A. S. Weiant. 

Proposed ewpenditurcs, 1915-16.-91,1^. 

lanagement of Turkeys to Preyent Disease: 

Object. — ^To work out methods for the control and prevention of excessive 
mortality among turkeys. 

Procedure. — Necessary investigations relating to bacterial diseases and 
parasites will be carried on by the Pathological and Zoological Divisions 
of the Bureau of Animal Industry. On the basis of the resnits obtained 
from these investigations the Animal Husbandry Division will conduct 
field trials and demonstrations to determine methods of management 
necessary to establish freedom from disease infection. 

Location. — Washington, D. C, and the field. 

Date begun. — 1914. 

Results. — ^Results of disease Investigations reported under group " Investi- 
gations of animal diseases.'' 

Assignment. — H. Jd[. Lamon. 

Proposed expenditures, 1915-16.— ^o allotment ; cost Included under project 
"Turkey and guinea investigations." 

Ostrieli Inrestiflrations: 

Object. — To study the problems underlying the breeding, incubation, and 
feeding of ostriches in the United States ; to coojierate with the Patho- 
logical Division in studying the diseases and climatic conditions affecting 
them; to study the marketing of feathers, and to assl.st ostrich breeders 
in the preparation of their product for market. 

Procedure. — This work was begun by making a study of grading and mar- 
keting feathers in New York, N. T., in December, 1913. In January. 1914, 
several matings of different varieties of ostriches were made. The birds 
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Ostrleh Inyestlgratlons — Continued. 

were fed different rations to determine what effect feeding has upon the 
improvement in the quality of the feathers produced. The feeding ex- 
periments will be continued this year. 

Cooperation. — ^Arizona Ostrich Breeders' Association. 

Location, — Cashlon, Ariz. 

Date hegun.-^191S. 

Results. — The work has not progressed sufficiently to report any results. 

Assignment. — H. M. Lamon, G. L. Griffith. 

Proposed expenditures, 1915-16, — $2,500. 

[Exteiurioii.] 

Orgranizatlon of Boys' and Girls' Poultry Clubs: 

Object. — Through the organization of poultry clubs, to stimulate an interest 
in poultry among farm boys and girls ; to give a better knowledge of the 
value and importance of the poultry industry ; to encourage better poultry 
management and the breeding of standard-bred poultry; to standardise 
poultry and poultry products, and to show how increased revenue may 
be obtained by marketing a first-class uniform product 

Procedure. — ^At the request of a State, through the proper extension de- 
partment, the bureau details a poultry-club agent to serve in the State 
as a member of the extension department His duties are to demonstrate 
to the county agents how poultry clubs are to be organized and to interest 
such agents in the principles of poultry husbandry. It is proposed to 
extend this work as appropriations permit, so that young people and all 
others interested may be organized into poultry clubs in the States in 
which the department has demonstrations in progress. It Is also pro- 
posed to demonstrate the practicability of poultry production in sections 
where it is not now carried on extensively and to improve the quality 
of the output of the farm. 

Cooperation. — States Relations Service, agricultural colleges and experi- 
ment stations, poultry and egg shipping associations, and breeders of 
standard-bred poultry. 

Location. — Washington, D. C. ; Virginia, Kentucky, Tennessee, North Caro- 
lina, South Carolina, and Georgia. 

Date beoun, — ^The work was started in Virsrinia in October, 1912 : in South 
Carolina, December, 1913 ; in North Carolina, January, 1914 ; in Tennessee 
and Kentucky. February, 1914 ; and in Georgia, September, -1914. 

Results. — ^The State of Virginia was organized in 1912 and the report for 
1913 gave 153 members in 12 clubs in 4 counties. At present 13 counties 
are organized, with 383 membera South Carolina is organized in 7 
counties and has 549 membera North Carolina has 600 membera Ten- 
nessee is organized and has 800 members. Kentucky has 322 members in 
8 counties, and Georgia has 634 members in 13 counties. The work has 
progressed very favorably in all of the States, and In some exhibits have 
been made and prizes offered for the best birds. The total value of the 
awards for 1914 at various exhibits was $779. 

Assignment. — H. M. Lamon, leader; J. W. Kinghome, in charge, Virginia; 
O. C. Cleveland, South Carolina; A. G. Oliver, North Carolina; L. J. 
Brosemer, Tennessee ; H. W. Rickey, Kentucky ; D. J. Taylor, Geoigia. 

Proposed expenditures, 1915-16. — $16,060. 

Total, Poultry Inyestigatlon, $35,140 (research, $17,255; extension, $17,885). 

[Research.] 
SHEEP AND GOAT INVESTIGATIONS. 

Breeding Range Sheep : 

Object. — To produce a type of sheep for range conditions which will shear 
a profitable amount of wool of long staple, have good mutton conforma- 
tion, and stand being flocked in large numbers. 

Procedure. — For six years the stock used was Rambouillet and Delaine 
Merino, carefully selected. In the fall of 1912 Cotswold, Lincoln, Lei- 
cester, and Romney Marsh rams were introduced. The best ewes in the 
flock were bred to Rambouillet bucks, the others being bred to the long- 
wool bucks. In 1914 the flock was bred entirely to Rambouillet rams 
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to keep up the original project, and only such cross-bred animals will be 
raised in the future as are necessary to allow selection of the rams needed 
in fixing the cross-bred type. Breeding records will be kept to furnish 
data upon the influences controlling the size of the lamb yields under 
range conditions. 

Cooperation, — ^The project was started in cooperation with the Wyoming 
Experiment Station. This contract was terminated on June 30, 1910, 
since which time the work has been cooperative with the F. S. King 
Brothers Co., Laramie, Wyo. 

Location. — Laramie, Wyo. 

Date hegun. — 1906. 

Results. — ^The records show an increase in the shearing yields and a marked 
variation in the fleece weights of the progeny of the various rams used. 
High-class bucks have been distributed among the ranches of the West 
and the sheepmen given instruction in the proper methods of handling 
sheep on the range. Valuable data have been secured relative to yields 
of lambs and wools from range flocks in different seasons and to other 
practical factors in range-sheep management. The flock is approaching 
a type commonly admitted to be desirable, but not produced by individuals 
dependent upon seasonal fluctuation in extent of demand and kind of 
sheep sought for as a means of meeting temporary conditions. 

Assignment. — F. R. Marshall, L. L. Heller. 

Proposed expenditures, 1915-16. — $4,200. 

SMy of AdaptabiHty of Gorrledale Sheep to Ameriean Bange Conditions: 

Object. — To study the value of the Corriedale breed as a combination wool 
and mutton sheep for the range sections of the United States. 

Procedure.— The leader of this project visited New Zealand in the fall of 
1914 to study the Corriedale flocks and the conditions under which they 
are kept. An importation of 64 Corriedale ^eep was made in January, 
1915, followed by another of 12 sheep in April, 1915. These sheep will be 
placed on a typical sheep ranch to determine whether they will thrive and 
prove as valuable In this country as they are in New Zealand. They will 
be cared for the same as the sheep owned by the Division of Animal 
Husbandry, at Laramie, Wyo., running upon the open range except in the 
breeding and lambing season. All Corriedale ewes will be bred l^o rama 
of the same breed. The weights, losses, and yields of wool and lambs 
will be compared with those for the Ramboulllets in the same flock. If 
found desirable, as soon as the Corriedale flock is large enough to be 
divided, arrangements will be made to place smaller flocks upon ranges 
located upon ranches having altitudes higher or lower than at Laramie . 
and with different kinds of grazing. 

Location. — Laramie, Wyo. 

Date fte^wn.— 1914. 

Results. — This is a new project and as yet no results can be shown. As 
soon as a fair estimate of the usefulness of the breed in this country 
can be made data pertaining thereto will be published. 

Assignment. — F. R. Marshall, L. L. Heller. 

Proposed expenditures, 1915-16. — $800, 

Breeding Sheep under New England Conditions: 

Object. — To eiK'ounij^e New England farmers to return to sheep breeding 
and to furnish data as to returns from the practical management of farm 
flocks In New England. 

Procedure. — A flock of 60 Southdown ewes to be kept at the Morgan horse 
farm, Middlebury, Vt. It is proposed to conduct experiments with the 
flock in testing the best methods of using forage crops for fattening lambs 
and maintaining ewes in summer. 

Location. — Morgan horse farm, Middlebury, Vt. 

Date begun. — ^1907. 

Results. — Rams have been sold to the farmers in the surrounding country 
for the improvement of their stock. The feasibility of protecting sheep 
from dogs and of keeping them healthy by changes of pasture and rotation 
of forages has been demonstrated. 

Assignment. — F. R. Marshall, L. L. Heller. 

Proposed expenditures, i. 9/5-/ 5.— $1,000. 

^>sm-i5 — 7 ^^^ ,^^^^ ^^ Google 
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Breeding an Early-Lambing Type of Mutton Sheep : 

Object. — To combine the Barbados's renifirkable fecundity and tendency to 
breed in any month with the conformation of the Southdown and to 
procure data upon the inheritance of prolificacy. Incidentally sheep of 
this experiment are used in a study of a system of intensive grazing upon 
limited areas of forage crops. 

Procedure.— The project was originally planned for the crossing of Barbados 
ewes with Merino rams. The work was started at the bureau experiment 
farm, at Bethesda, Md., and transferred to the Beltsville (Md.) farm in 
June. 1911. A Southdown ram was used in 1910 and 1911 for crossing on 
the Barbados ewes. Because of the fact that fire destroyed the sheep 
barn and breeding stock on March 31, 1915, this experiment has been 
Interrupted for the present, but the plan is to continue it along the same 
lines in order to study the inheritance of prolificacy and to select and fix 
a type combining a good mutton conformation with the breeding habit of 
the Barbados. 

Location. — Beltsville, Md. 

Date begut}.— 1907. 

Results. — Two generations of the Southdown-Barbados have been obtained. 
The ewes are less prolific than the Barbados but more so than the 8k)uth- 
downs or Merinos used at the start. 

Assignment. — F. II. Marshall, V. O. McWhorter. 

Proposed expenditures, 1915-16. — %210. 

Production of Persian-Lamb Fnr: 

ObjecP. — To determine the possible value for fur of Karakul sheep and 
their crosses under American conditions. 

Procedure. — Ewe.«it of Barbados blood were bred to Karakul rams and their 
half-bred female ufispriuj: to other Karakul rams, the grading to be con- 
tinued until it Cull be .shown whether sheep so bred are satisfactory as 
fur prodifcers. The Karakul rams will be crossed with ewes of various 
breeds, to show the comparative values of the difl!erent breeds as dams for 
fur-producing lambs. On March 31, 1915, the sheep bam and breedinp 
stock at the Beltsville farm were destroyed by fire. As soon as possible 
the experiment will be resumed under the same general plan. 

Cooiicration. — The rams have been furnished by outside parties at their own 
expense. 

Location. — Beltsville, Md. 

Date begun.— 1911. 

Result H. — Skins obtaine<l from lambs by Karakul bu(?ks out of Barbados, 

' Merino, Cheviot. Cotswold, and Karakul-Barbados ewes indicate that 
further crosses will produce a sheep that can be profitably used in this 
country as a fur producer. 

Assignment. — F. R. Marshall, V. O, McWhorter. 

Proposed expenditures, 1915-16. — $270. 

Miloh-Goat Breeding: 

Object. — To develop profitably milk-producing goats; to study feeding of 
milch goats and the value of goat*s milk. 

Procedure. — A flock of goats has been bred up from American stock jind 
these are being crossed with Saimen and Toggenburg bucks. The cross- 
bred does have proved very promising from a milk-producing standpoint. 
It is planned to keep a fiock of 60 head— 15 does of milking age witU 
males and young stock of each of the two breeds now on hand. Part of 
the does will be kept at the Beltsville farm and the balance loaned to 
families at the direction of selected physicians. In this way data can 
be obtained as to the use and character of goat's milk through report ;= 
from the families having the goats by cooperative laboratory study of 
tlie milk produced at Beltsville and by bacterial counts of milk produced 
from the does milked there and the others which will be retunied to 
Beltsville for breeding while still in milk. Feeding experiments will be 
continued. A number of kids will need to be raised without milk, if the 
does leave the farm at freshening, and experiments will be conducted to 
tost artificial feeds for the purpose. 

Location. — Beltsville, Md. 

Date begun.— 1906. 

Results.' This work was begun in 1905 in coojieration with the Connecticnt 
and Maryland experiment stations and was transferred to the Beltsville 
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farm in 1911. Milk records were kept of a part of the native common 
does during 1910 and 1911. Ten half-bred Saaneu does came in milk in 
February and March, 1914. The feed and milk records of these does 
furnishes a contrast witli those of their dams. Eight head of half-bred 
Toggenburg does came into milk this year. The common does are being 
eliminated, and In 1916 there will be a flock of around 50 does consisting 
altO£:ether of half and three-quarter bred Saanens and Topgen burgs. 

Assignment.— F. R. Marshall, V. O. McWhorter. 

Proposed expenditures, 1915-16.— ^hOOO. 

Classifleatlon of Wools: 

Object. — To study the classification of wool on the leading markets and the 
requirements of each class; to determine the possibility of adopting a 
uniform classification of wool, and to inform growers how wool must be 
handled to bring its full value when sold. 

Procedure. — A collection of wools has been prepared for use in educational 
work in the field. This collection will be exhibited in the leading wool- 
producing States, and other forms of demonstrations will be arranged. 
In May and June, 1915, a close examination will be made of methods of 
preparation of wool in various sections, and the wool from the bureau's 
experimental flock at Laramie, Wyo., will be so divided as to show 
amounts and values of various grades resulting from a more careful 
preija ration of western clips of wool. 

f'oopcration. — Office of Markets and Rural Organization. 

Location. — Washington, D. C. ; Boston, Mass. ; and the range States. 

Date begun.— 1913. 

i2e«K/^«.— Department Bulletin . 206, entitled "The Woolgrower and the 
Wool Trade," reports the findings of preliminary studies under this 
project. 

Assignment. — F. R. Marshall, L. L. Heller. 

Proposed expenditures, 1915-16. — $4,900. .. ' 

Total, Sheep and Goat InyestigratlonB, |12,440. 

[Reiearch.] 
ANIMAL HUSBANDRY EXPERIMENT FARM. 

Aaimal Husbandry Experiment Farm: 

Obfect. — To furnish facilities for investigations in the fee<liug and breed- 
ing of farm animals, including poultry. 

Procedure. — ^A senior animal husbandman is in charge of the farm and 
Tanks the same as those in charge of specific investigational projects, 
although he has no direct connection with any research work. Feed 
crops are being put in and the drainage work is going forward. It is 
desirable to erect cottages for the employees; a hospital building is also 
needed. 

Location. — Beltsville, Md. 

Date begun.— '1911. 

Results. — Since the farm was started, seven buildings have been erected 
and roads built. The paddocks have been finished and the drainage of 
the farm begun. No animal-husbandry results are expected from the 
farm per se; results are obtained under the direction of men In charge 
of other projects. 

Assignment. — E. L. Shaw. 

Proposed expenditures, 79/5-/6.— $21,480. 

[Regulation.] 
CERTIFICATION OF PEDIGREES. 

Certifleation of Animals Imported for Breeding Purposes: 

Object. — ^To determine the purity of breeds and the identity of horses, dops, 
and cats imported for breeding purposes under the provisions of the 
tariff act of October 3, 1913. 

Procedure. — In accordance with the provisions of paragraph 397 of the 
tariff act of October 3, 1913, the customs officials require, for the entry 
free of duty of animals imported for breeding purposes, certificates issuetl 
by the Department of Agriculture stating that such animals are pure 
bred, of a recognized breed, and duly registered in the foreign book ofJp 
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Certifleatioii of Animals Imported for Breedingr Parposes — Continued. 

record established for that breed. Under authority of this paragraph 
regulations of this department were issued and designated as B. A. I. 
Order 206. This order contains a list of the foreign societies recognised 
by the department and gives detailed directions for obtaining the cer- 
tificates of pure breeding required by the customs. Upon the arrival 
of the animals at the port of entry they are examined by a Burenu of 
Animal Industry official, who reports to the Washington office the breed, 
sex, age, color, and markings. In case the data on the foreign certiflcntes 
do not agree with the animal Imported the bureau declines to issue the 
certificate of pure breeding. The pedigree given on the certificates is also 
checked with the published volumes, and those certificates containing 
errors are returned for correction. In cases where the papers are 
found to be satisfactory this bureau issues the certificate of pure breed- 
ing and sends it to the collector of customs at the port of entry. The 
foreign certificate is stamped, showing that this bureau has found all 
papers satisfactory, and returned to the importer. The work will be 
continued under the same general plan as outlined. 

Location, — Washington, D. C, and places throughout the United States. 

Date begun,— 1911. 

Results. — Under this system of Issuing certificates of pure breeding, Ameri- 
can buyers, breeders, and record societies are guaranteed that the animals 
alleged to be imported are as represented. Publication has been made 
from time to time of lists, giving the name, registry number, importer, 
port of entry, date of arrival, and the department number of horses nnd 
cattle brought Into this country. As the tariff act of October 3. Ifll3, 
provides for entry free of duty of all cattle, sheep, and swine, certiflcntes 
of pure breeding are no longer Issued by this bureau for those claases. 
During the calendar year 1914, certificates of pure breeding were issued 
for 1,195 horses, 597 dogs, and 12 cats, B. A. I. Orders 130, 136, 175. 
186. and 206, with amendments, have been published in connection with 
this work of certification of pedigrees. 

Assignment. — G. Arthur Bell, Charles C. Glenn. 
. Proposed expenditures, 1915-16.-^,000. 

Total, Animal Husbandry Investigations, $209,340 (research, $118,845; ex- 
tension, $86,835; regulation, $3,660). 

[Research.] 

INVESTIGATIONS OF ANIMAL DISEASES. 
Supervision : 

Object. — Supervision of all the Investigations of animal diseases and the 

performance of duties common to this work. 
Location. — Washington, D. C. 
Date begun.— ^SS4. 

Assignment. — M. Dorset. A. Eichhorn, B. H. Ransom, E. C. Schroeder. 
Proposed expenditures, 1915-16.-^10,000. 

Kabies Investigations: 

Object. — (1) The diagnosis of rabies in animals; (2) study of the disease 
to find the causative agent and to be able to grow this agent by labora- 
tory methods; (3) determination of the significance of Negri bodies as to 
the causation of rabies. 

Procedure. — (1) After procuring the bend of an animal suspected of being 
affected with rabies smear preparations or sections of brain tissues are 
stained and examined to detect the presence of Negri bodies, which are 
considered diagnostic for rabies; the intracerebral injection of nervous 
tissue into healthy rabbits or guinea pigs to determine a case of rabies 
not dlagnosable by the above method : the microscopic examination of the 
nervous tissues of rabbits dead from the inoculation with suspected rabies 
material from other animals. (2) The actual causative agent being in 
dispute. Importance of suspected agents, for Instance, Negri bodies, bacilli, 
etc., is determined by the growing of these agents in artificial culture 
media, by isolating them In pure culture, growing them again, then 
through subsequent Inoculations of susceptible animals with this growth 
In an endeavor to engender a typical case of rabies. (3) The study of 
the relation of Negri bodies to the disease Is made by elimination of all 
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material except these bodies, if this be possible, and the Injection of these 

bodies alone into animals. 
Location. — Washin^on, D. C. 
Date begun.^lSQS. 
Reaults. — During the fiscal year 1914 there were receired for diagnosis 183 

brains from suspected cases of rabies. Of these, 110 dogs, 8 cows, 1 

horse. 2 mules, and 3 cats were found to be affected. 
Assignment. — J. S. Buckley, B. A. Gallagher, R. F. Formad. 
Proposed expenditures. — $2,800. 

Sernm Dlaipiosis of Doarine: 

Object. — To determine the presence or absence of dourine In suspected 
animals. 

Procedure. — Samples of blood serums from suspected cases of disease for- 
warded to the bureau by State veterinarians and their deputies and field 
men In the employ of the Bureau of Animal Industry are submitted te 
the complement-fixation test to establish the presence or absence of the 
disease. 

Cooperation, — Ofllce of Indian Affairs, Interior Department, and various 
ofllcials in the States in which the work is conducted. 

Location. — Washington, D. C. 

Date begun.— IdlS. 

Results. — Estimated number of suspected cases of dourine diagnosed per 
annum, 80,000. 

Assignment. — J. M. Buck, H. W. Schoening. 

Proposed expenditures, J 9 15-1 6.— ^12,000. 

Diagnosis and Invesiigatloii of Diseases of Animals Confined Ib the Caited 
States National Zoological Parle: 

Object. — ^To determine the specific nature of the diseases which affect the 
Zoological Park animals, for the purpose of controlling these diseases. 

Procedure. — ^Animals suffering from diseases are observed and treated. 
Animals that die are autopsled and when necessary a histologic study is 
made of the lesions which are present. When obscure diseases or condi- 
tions are met with, a bacteriologic investigation Is instituted and animal 
inoculation may be resorted to for the purpose of determining the in- 
fectious nature of the disease. 

Cooperation. — Smithsonian Institution. 

Location, — Washington, D. C. 

Date 6e^i«n.— 1899. 

Results. — A large number of birds and other animals were received for 
autopsy, and opportunity was afforded for study of certain diseases of 
obscure etiology. 

Assignment. — ^B. A. Gallagher. 

Proposed expenditures, 1915-16.— $300. 

Forage Poisoning or Cerebrospinal Meningitis of Horses: 

Object. — To determine the causative agent, devise measures for prevention, 
and detect and study the lesions of this disease. 

Procedure. — The feeding materials or water that are suspected of being 
responsible for the disease are observed and studied. Laboratory bac- 
teriological examination of animal fluids and tissues obtained from 
animals dead of the disease are made. Pathological examinations of the 
affected tissues are also conducted. By a study of the disease advice can 
be given to horse owners which may enable them to guard against the 
occurrence of the disease, as when the disease is recognizable it has 
passed beyond the present powers of help. By a study of the lesions of 
the disease it may be possible to determine whether hitherto unsuspected 
factors play any part in its causation. Inoculation experiments on 
horses of the fluids from a diseased horse or of bacterial cultures of 
diseased horses are made. 

Location. — Washington, D. C. 

Date begun.— 18Si. 

Results. — Autopsies on affected animals have occasionally shown lesions of 
the central nervous system, parasitic aneurisms of the mesenteric arteries, 
parasitic infestations and inflammation of caecum and large intestines, etc 

Assignment. — John S. Buckley. 

Proposed expenditures, 19 15-1 6. -$2^00. ^.g.^.^^, .^ GoOglc 
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nemonstratlon of Tubercle Bacilli in the Tissaes of Cattle That Hare 
Beacted to Tuherculin: 

Object. — When animnls have been slaughtered because they gave a positive 
reaction to the tuberculin test and subsequent post-mortem examination 
fails to reveal definite tuberculous lesions, laboratory examination fre- 
quently detects tuberculous foci that have escaped clinical examination. 
This is desirable as a verification of the tuberculin test. 

Procedure. — The most suspicious appearing portions of the available tissues 
are macerated in a mortar, the resulting emulsion is then filtered through 
absorbent cotton, and the sediment is examined with the microscope. 
Should no tubercle bacilli be found, test animals are inoculated with thp 
emulsion. The development of tuberculous growths substantintes the 
tuberculin test and affords a valuable basis in the settlement of indemnitj' 
claims for the slaughter of suspected cattle. 

Location. — ^W'ashington, D. C. 

Date begun, — 1900. 

Results. — Investigation of glands from cattle that have reacted to tuber- 
culin but in which no visible lesions of tuberculosis could be detected 
show that fully one-half of such carcasses contain tubercle bacilli. 

Assignment. — H. J. Washburn. 

Proposed expenditures^ 1915-16.— $500. 

Propagation of Acid-Fast Bacilli: 

Object. — To have always available a colleotion of tubercle bacilli of the 
various types — human, bovine, and avian — that they may be furnished 
to medical schools and bacteriological laboratories for purposes of study 
and comparison, and also to manufacturers of biological products to 
serve as foundation cultures In the manufacture of tuberculins. Numer- 
ous closely related organisms, including the leprosy bacillus, the timothy 
bacillus, the butter bacillus, etc., are cultivated and kept continuously 
available as stock cultures for use in comparative studies. 

Procedure. — Living cultures of known origin are transplanted every six to 
eight weeks upon freshly prepfired media and allowed to grow in 
an incubator for 10 to 15 days, when they are removed and kept at room 
temperatures until needed. 

Location. — Washington, D. 0. 

Date begun. — 1901. 

Results. — About 100 different strains of acid-fast bacilli have been culti- 
vated and studied. 

Assignment. — H. J. Washburn. 

Proposed expenditures, 1915-16. — $500. 

Producing Strains of Animals Immune to Tuberculosis: 

Object. — ^To find the occasional animals which strongly resist tuberculosis 
and, by inbreeding these animals, produce families or breeds which are 
highly resistant. 

Procedure. — Preliminary experiments Involve the Inoculation of a large 
number of small animals, as rabbits, with tubercle bacilli. All but the 
occasional animals which show highest resistance are discarded. These 
resistant animals are Interbred so as to produce a large number of their 
progeny. The latter are inoculated and only those of highest resistance 
saved. Thus In this preliminary experiment the aim Is to discover 
whether it is practicable to breed for immunity and also to devise 
methods of doing the work with cattle and swine. Permanent experi- 
ments with cattle and swine are planned. Families and breeds of cattle 
and swine which rarely or never have tuberculosis will be sought by 
every method possible. It may be that post-morten examinations can 
be recorded in case of promising families, as families of Shorthorns and 
Holsteins or others breeds of cattle, to be used as evidence as to whether 
other lesions show that there has been tuberculous infection. It may be 
necessary to find some means of keeping a record as to whether the 
animals on given farms have been subject to Infection. Probably In both 
the permanent and the preliminary experiments it will be necessary 
to find mutating animals which are especially efficient In begetting 
resistant progeny. 

Location. — Washington, D. C, 

Date begun, — 1913. 
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Frodueiiig Strains of Animals Immune to Tabereulosis—Contlnoed. 

Results. — Rabbits have been immunized and young animals produced by 

them are being kept for future study. 
Assignment. — H. J. Washburn. 
Proposed expenditures, 1915-16. — $400. 

Frodaotion of Prerentiye and Garatire Baeterins for Takosis of Goats : 

01>j€Ct. — To manufacture baeterins for the prevention and cure of takosis In 
goats and to distribute the same to owners and managers of flocks that 
become affected with this disease. 

Procedure. — To obtain from the visceral organs of a goat dead with takosis 
a culture of Micrococcus caprinus; Isolate this organism In pure culture; 
propagate the pure culture and from bouillon subcultures manufacture 
baeterins which may be applied to affected goats by means of subcutane- 
ous inoculations. 

Location. — ^Washington, D. C. 

Date J)effun. — 1912. 

Results. — Baeterins have been found very reliable in checking and curing 
outbreaks of takosis. 

Assignment. — H. J. Washburn. 

Proposed expenditures, 1915-16. — ^$350. 

liTestii^atloii of Means of Utilizingr City Garbage and Table Refuse: 

Ohfect. — City garbage and the refuse from the tables and kitchens of large 
hotels and eating houses contain very material values as food for swine. 
It is essential, however, to so treat this material before feeding it that 
it can not serve as a means of transmitting disease to the animals with 
which it comes in contact. 

Procedure. — Ascertain the degree of heat required to destroy any germs 
of tuberculosis or hog cholera that may be in the garbage; determine the 
amount of cookinj? which will prove profitable from the feeder's stand- 
point; devise means for keeping the garbage free from harmful amounts 
of caustics and soaps and for keeping the containers in which the gar- 
bage is stored clean and free from fermentation. 

Location. — Washington, D. C. 

Date begun.— 1914. 

Results. — Garbage when sterilized has been proved excellent as food for 
swine. 

lasignmcnt. — II. J. Washburn, J. S. Buckley. 

Proposed expenditures. 191Ct-16.—i^00. 

Ibt estigation of Infectious Abortion of Animals : 

Object. — ^To gain further knowledge concerning the etiolog>', mode of trans- 
mission, and practicable means of eradicating the disease; to devise the 
most satisfactory method of disinfecting contaminated premises; and 
to determine the presence of the bacillus in suspected samples of market 
milk. 

Procedure. — Material is obtained from aborting females of different species ; 
cultures are isolated from each and these cultures studied comparatively. 
Various methods of diagnosis and of prevention are tested and efforts 
made to devise new procedures for diagnosis, prevention, and cure. 

Cooperation. — New York State Veterinary College. 

Location. — ^Washington, D. C. : Bethesda, Md. ; and Ithaca, N. Y. 

Date begun.— IQOS. 

Results. — One herd of nearly 100 cattle, in which abortions formerly 
occurred frequently, after two years of treatment under the direction 
of the bureau has passed over several months without a single abortion. 
It has been demonstrated that the bacillus of infectious abortion occurs 
In the milk of iufected cows; that infected cows remain permanent 
carriers of the infection long after seeming recovei-y; that animals that 
do not seem to find the Bacillus abortus si)ecifically pathogenic may 
also serve as carriers; that a fairly large proportion of cows are 
naturally Immune to abortion, and that this immunity may be transmitted 
to their progeny; that exposure to other natural means than copulation 
and Ingestion is not a serious danger unless it occurs shortly before or 
after parturition; and that satisfactory medicinal treatment of the 
disease remains to be discovered. 

Assignment. — E. C. Schroeder. A. Kichhorn, W. L. Williams. 
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Contagrions Mammitis : 

Object. — To determine the causative agent and produce biologic products 
for prevention and trentment. 

Procedure. — Secretions from affected udders are collected with due pre- 
caution to eliminate extraneous contamination; cultures made and organ- 
isms isolated; large quantities of the suspected organism grown on arti- 
ficial media, killed by heat, for use in this investigation. Another method 
Is to collect milk, pour off supernatant serum, sterilize at low tempera- 
ture, and mix with equal parts of a suspension of the dead organisms. 
These materials may then be injected at various Intervals into affected 
and exposed cattle. 

Location. — Washington, D. C. 

Date begun. — 1912. 

Refiults. — Milk from approximately 50 cases of mammitis was examined 
and cultures of the invading streptococci made, but in no instance was 
the development of pathologic lesions caused by the inoculation of labora- 
tory animals with the recovered organisms. 

Assignment. — G. M. Potter. 

Proposed expenditures, 1915-16.— $dO0. 

Inyestli^atioii of the Birth of Tmmatare and Hairless Pigs and Other Ani- 
mals and of Goiter in Kids and Lambs: 

Object. — To determine the causative agent and to devise preventive pro- 
cedures. 

Procedure. — Samples of serum from affected animals will be subjected to 
serologic tests. If suspected causative agents are obtained, it Is desired 
to expose pregnant females to these suspected causes. 

Location. — Washington, D. C. 

Date begun.— 191S. 

Results. — Ten hairless pigs have been submitted for examination, and the 
application of the complement-fixation test to their blood demonstrated 
the absence of the bacillus of infectious abortion In nine of the cases. 

Assignment.— G. M. Potter. 

Proposed expenditures, 1915-16. — $250. 

Inyestigration of Swamp Fever: 

Object. — To determine the nature, cause, and prevention of so-called swamp 
fever of horses, particularly to establish an accurate method of laboratory 
and clinical diagnosis. This involves a general study of the so-called 
filterable or ultravisible viruses and new methods of procedure in diag- 
nostic technique. 

Procedure. — Inoculation experiments and observations of field cases will be 
made. From these results material is to be obtained for laboratory tests 
In diagnosis, either by complement-fixation test or otherwise. The possi- 
bility of insect transmission will be determined by field observation and 
by exposure of susceptible horses to various insects. 

Cooperation. — Minnesota Experiment Station and Minnesota Live-Stock 
Sanitary Board. 

Location. — W^ashington, D. C, and St. Anthony Park, Minn. 

Date begun.— 1906. 

Results. — It has been proved that the infection is not carried by stable flies 
or the common house fiy. 

Assignment. — C. F. Flocken. 

Proposed expenditures, 1915-16. — $2,600. 

Hemorrhagic Septicemia Investigations: 

Object. — To establish a method of immunization In the control of tbe 
disease. 

Procedure. — Different strains of the BacUlus bipolaris bovisepticus are iso- 
lated and attenuated by growing tliem at a temperature of 42** to 43** C. for 
two and five days, respectively. The cultures in which the attenuation is 
carried on for five days serve for the preparation of Vaccine I, and from 
the less attenuated cultures Vaccine II is prepared. The injections with 
the vaccines are given 10 days apart. Competent veterinarians are fur- 
nished with these vaccines for the control of outbreaks of hemorrhagic 
septicemia in cattle with the request that they report the results of the 
vaccination. The vaccine has also been used in the outbreak of hemor- 
rhagic septicemia among the buffaloes in the Yellowstone National Park. 
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Hemorrhagrie Septicemia Inyestli^atioiis — Continued. 

The results appear to be uniformly satisfactory. It is now aimed to 
establish the duration of the immunity by this method of vaccination 
and also to study the results of similar vaccinations with the Bacillus 
bovisepticus on the same disease in sheep. 

Location. — Washington, D. C. 

Date begun. — 1912. 

ResuUs.^Aii effective bacterin for the control of hemorrhagic septicemia has 
been prepared. 

Assignment. — ^A. Eichhorn. 

Proposed expenditures, 1915-16. — $100. 

IiiTestigratlon of Malta Fever: 

Object. — To establish the extent of the disease among the goats in the 
United States and to undertake immunizing experiments with vaccines 
prepared from the Micrococcus melitensis. 

Procedure. — Blood samples are procured from the infected localities and 
tested by the complement-fixation and agglutination tests for the presence 
of Malta fever. Goats are infected at the Beltsville experiment station 
and bacteriological tests made of their excretions and Rpcretions for the 
purpose of studying their infectiousness. A series of these goats are to 
be treated with bacterial vaccine prepared from the Micrococcus meli- 
tensis and from time to time examinations will be made for the presence 
of the infective agent, both by the agglutination and complement-fixation 
tests, as well as by cultural and bacterioscopical examinations. 

Location. — Washington, D. C, and Bethesda, Md. 

Date begun.^ldll. 

Results. — The effectiveness of the complement-fixation and agglutination 
tests as diagnostic methods have been proved. Immunization procedures 
are promising. 

Assignment. — ^A. Eichhorn. 

Proposed expenditures, 1915-16.— $200. 

Diagnosis of and Immunization against Anthrax: 

Object. — To differentiate between anthrax and other diseases which bear 
more or less resemblance to it. This is desirable in order that owners 
of affected herds may take proper action in tlie eradication of the disease. 

Procedure. — Specimen tissues removed from animals showing signs of 
anthrax infection are inoculated into guinea pigs. Should the inocula- 
tion prove fatal within three days, the spleen and kidneys are examined 
microscopically, when the presence of numerous long bacterial filaments 
with square or concave ends is considered diagnostic of anthrax. Should 
other organisms be present instead of these, the diagnosis is made 
accordingly and the owner advised of the proper course to pursue. 

Location. — Washington, D. C. 

Date begun.— 1S88. 

Results. — In many cases of supposed anthrax the owners of the affected 
animals have been convinced that disease was less serious in character, 
and the existing ailment has been quickly eradicated. 

Assignmet^t. — ^A. Eichhorn, R. A. Kelser. 

Proposed cxpenditureSy 1915-16. — $1,000. 

iBTestlgation of Glanders: 

Object. — To determine the various conditions which are favorable to the 
propagation of the disease, to establish the extent of the spread of the 
disease through latent cases, and to apply a method of vaccination 
which will protect against natural and artificial exposures to glanders. 

Procedure. — Horses which are known to be free of the disease are exposed 
to animals which have been proved diseased with glanders by the various 
biological and allergic tests, but the infected animals used to transmit 
the disease should not show clinical evidences of glanders. Some of the 
horses are to be exposed in the stable and some In the open air. From 
time to time all animals are to be subjected to the various tests for 
glanders and also to clinical examinations, in order to note the effect of 
such exposures. Various methods will also be employed in the prej)a ra- 
tion and testing of a potent and reliable vaccine. 

Location. — ^^Vashingtoii, D. C. 

Date begun.— 1913. 
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Inyestigation of Glanders — Continued. 

Results. — The impracticability of vaccination with dead cultures has been 
established and the reliability of the ophthalmic method of diagnosis 
proved. Publications: B. A. I. Bulletin 136, "The Diagnosis of Glanders 
by Complement Fixation"; Circular 191, "Various Methods for the 
Diagnosis of Glanders"; Department Bulletins 70, "Immunization Tests 
with Glanders Vaccine," and 166, " Ophthalmic Mallein for the Diagnosis 
• of Glanders." 

Assignment. — A. Eichhom, R. A. Kelser. 

Proposed expenditures, 1915-16. — $400. 

Invest igation of Dry Immune Sernms: 

Object. — To devise means by which an immune serum may be dried and pre- 
pared in powdered form without losing any of its potency and without 
being subjected to the dangers of contamination. The purpose of the 
drying is to increase the keeping quality of the serum and reduce the bulk 
of the injections and the cost of the product 

Procedure. — Various immune serums are dried under different conditions, 
such as vacuum, air current, etc., without being subjected to a temperature 
higher than 40" C. The dried serum is then pulverized and tested bac- 
terlologically for contaminations and biologically for potency. Further 
comparative potency tests are undertaken on animals to establish the 
relative action of the dried serum to that of the fluid serum from which 
the dried form has been prepared. It is also aimed to establish by these 
investigations the most suitable method of keeping the powdered serum, 
as well as the most practical method of injecting the same. 

LocatUm. — Washington, D. C. 

Date begun. — ^1914. 

Results. — liesults thus far obtained are satisfactory but not conclusive. 

Probable date of completion. — ^1916. 

Assignment. — ^A. Eichhorn. 

Proposed expenditures, 1915-16. — $500. 

Inyestl^ation of Avian Tnberenlosls, Avian Diphtheria, Bird Pox, Fowl 
Cholera, TVhite Diarrhea of Fowls, and Canker of Plcreons: 

Object. — The above-mentioned diseases of fowls cause serious annual losses 
to the poultrymen of this country.' The causes and characters of these 
infections are not fully understood, and the work of this project is to 
discover the causes and devise satisfactory measures of treatment 

Procedure. — Diseased birds, both living and dead, will be examined. Cnl- 
tures will be made from them for the purpose of deriving diagnostic 
agents and curative serums or bacterins. Medicinal agents for the cure of 
these various maladies will also be tested. 

Location. — Washln^on, D. C. 

Date begun.— 1907. 

Results. — Avian tuberculosis has been proved to be transmissible to swine 
through the ingestion of tuberculous fowls. Encouraging effects have 
been obtained by the use of vaccines for the treatment and prevention of 
avian diphtheria. 

Assignm>ent. — A. R. Ward, B. A. Gallagher. 

Proposed expenditures, 1915-16.— 9900. 

Investigration of Infections Enterohepatitls, or Blaekhead, of Tnrkeys: 

Object. — Blackhead is recognized as the great scourge to the turkey indus- 
try in America, causing immense losses yearly. No treatment has been 
found effective in lessening the mortality of affected birds. It is the 
object of this investigation to experiment with substances which have 
more or less speciflc action on protozoan organisms. 

Procedure. — Affected turkeys are to be secured and subjected to a course of 
treatment with such substances as appear of value for this particular 
disease. Some birds will receive the preparation by way of the mouth, 
others by hypodermic injection either subcutaneously, intra-abdominally, 
or intravenously. Treatment will be instituted during different stages of 
the disease from the earliest appearance of symptoms to the stage pre- 
ceding death. 

Location. — Washington, D. C. 

Date begun.— 1911. 

Results. — Carcasses received for autopsy have given opportunity for study 
of the causative agent 
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Iirestigation of Infections Enterohepatitis, or Blackhead, of Tnrkeys — Con. 
Probable date of completion. — 1918. 
Assignment. — B. A. Gallagher. 
Proposed expenditures, 1915-16. — $500. 

larestigatlon of Johne's Disease, or Bacillary Enteritis, with Special Refer- 
ence to Methods of Diagnosis: 

Object. — To devise some reliable method of detecting the presence of Johne's 
disease in herds of cattle and remedies for its successful treatment. 

Procedure. — Herds that are known to be affected with Johne's disease will 
be treated with various cultural preparations In an endeavor to find reli- 
able testing and curative materials. 

Location. — Washington, D. C. 

Date begun.~^1910. 

Results. — Injections of avian tuberculin have been tested as diagnostic 
agents, and various arsenical preparations have been tried as medicinal 
agents, but thus far without satisfactory results. 

Assignment. — B. A. Crallagher. 

Proposed expenditures, 1915-16,-^00. , 

Inf estigation of the Abderhalden Test for Pregnancy in Animals : 

Object. — To obtain data on the practical value of the pregnancy test to the 
live-stock industry, with special reference to the dairy Industry. 

Procedure. — Record histories of the animals to be tested for pregnancy, 
especially date of service, etc., will be kept. After a few weeks blood 
will be drawn and tested for pregnancy, the test being made on the 
blood serum. The results of the laboratory tests will be compared with 
the actual findings when the calves are dropped. An attempt will be 
made to verify the claim that the tests can be made on animals long 
before physical diagnosis of pregnancy can be made. 

Location. — ^Washington, D. C. 

Date begun. — 1914. 

Results. — ^About 250 tests were made on samples of serum obtained from 
a large number of cows and bulls for the puipose of acquiring the dif- 
ficult technique involved In the diagnosis of pregnancy by this method. 
The results obtained were not uniformly correct, and further work will 
be necessary before reliable results can be obtained. 

Assignment. — ^W. N. Berg. 

Proposed ewpenditures, 1915-16.-^25/0. 

Miseellaneoas Biologieal Experiments: 

Object. — To make miscellaneous analyses, examinations, etc., of the stomach 
contents of animals supposed to have died of some poison, or alleged 
poisonous plants, etc. These materials come to the laboratory at irregu- 
lar intervals. 

Procedure. — The profledure followed depends upon the nature of the mate- 
rial submitted and upon the information desired; Usually the informa- 
tion desired is whether a particular poison is present or not. This may 
be a.scertalned by examining the material submitted for the poison or 
by feeding the material to animals and noting the effects, if any. 

Location. — Washington, D. C. 

Date begun.— 1012. 

Results. — ^A total of about 25 miscellaneous examinations have been made, 
consisting chiefly of tests for the presence of arsenic, lead, and other 
poisonous metals in tissues of animals suspected of having been poisoned. 
In some wild ducks from Utah that had died from causes of unknown 
nature poisonous metals were not found. Arsenic was found to have • 
caused death in two animals and hydrocyanic acid was found in a third. 

Assignment. — W. N. Berg. 

Proposed expenditures, 1915-16. — $500. 

liTestigations of Trichinosis and Measles, and Other Zoological Inrestiga- 
tions Relating U^ Meat Inspection: 

Object. — To improve methods of meat inspection in so far as parasitic 
diseases of food animals are concerned. 

Procedure. — Parasitic conditions found in the course of meat inspection 
are Investigated. Problems relating to si>eciflc parasites are studied 
with reference to their bearing on meat inspection. These studies are 
continued from year to year, different problems being taken up in turn. 
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Inyestigations of Trichinosis and Measles, and Other Zoologieal Inyestiga- 
tions Relatini^ to Meat Inspection — Continued. 

Special investigations of trichinosis and of measles in reindeer will be 
continued. 

Location. — Washington, D. C, and various meat-inspection stations. 

Date begun.— ISM, 

Results. — Further data have been obtained on the effects of freezing and 
curing processes on the vitality of trichinae, which will enable the 
trichina problem to be handled more satisfactorily In establishments 
under Federnl meat inspection. The tapeworm cysts in the meat of 
Alaskan reindeer have been found to be intermediate stages of a species 
of dog tapeworm and evidently of the same species as the tapeworm 
cysts found in reindeer in Europe. 

Assignment. — B. H. Ransom. 

Proposed expenditures, 1915-16.— $S,000. 

Index Gatalogrne and Collection of Parasites: 

Object. — Maintenance of a comprehensive card index to the literature of 
animal parasites and a collection of specimens of parasites for study and 
reference. 

Procedure. — Specimens of parasites are collected by bureau employees and 
by correspondents of the bureau In all parts of the world. 

Cooperation. — Public Health Service, in maintenance of catalogue; National 
Museum, in maintenance of the collection of parasites. 

Location. — Washington, D. C. 

Date begun.— 1S90. 

Results, — ^The literature of the entire world U rendered readily available 
by the index catalogue which has been partially published in cooperation 
with the Public Health Service. The collection of parasites is one of 
the largest in existence and is of great value to the work of the Zoological 
Division. 

Assignment. — B. H. Ransom, A. Hassall. 

Proposed expenditures, 1915-16. — $3,000. 

Inyestigation of Bound worms of Sheep: 

Object. — To obtain informfltion rein ting to these parasites and to develop 
methods for their control and eradication. 

Procedure. — ^The parasites are studied in the laboratory and In the field. 
A flock of sheep has been placed upon a farm near Vienna, Va;, leased 
for the purpose, and a study will be made of the problem of controlling 
stomach worms and other parasites of sheep under farm conditions. 

Location. — Washington, D. C, and Vienna, Va. 

Date begun. — 1906; experiments at Vienna, 1914. 

Results. — During the past year the farm near Vienna, Va., has been fitted 
up with the necessary facilities for experiments in preventing and con- 
trolling the infestation of sheep with stomach worms and other parasites, 
and these experiments are already under way. 

Probable date of completion. — Farm experiments at Vienna will probably 
be completed about 1921. 

Assignment. — B. H. Ransom, Cooper Curtice. 

Proposed expenditures, 1915-16.-^10,000. 

Inyestigation of Parasites of Hogs: 

Object. — To determine methods for the control and eradication of parasites 
of hogs. 

Location. — ^Washington, D. C. 

Date begun.— 1S81. 

Results. — ^The development of a successful method of treatment for intes- 
tinal roundworms, using oil of chenopodium, is the most important result 
obtained during the past year. 

Assignment. — W. D. Foster. 

Proposed expenditures, 1915-16.-^2,000. 

Inyestigation of Parasitic Protozoa: 

Object. — ^To collect information relating to these parasites, which may be 
useful in their eradication and control. 

Procedure. — Laboratory studies are made of various parasitic protozoa. A 
series of experiments has been begun to determine the mode of transfer 
of the Sarcosporidia from host to host and their complete life history. 
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IirestigatioB of Parasitie Protozoa— Continued. 

Location. — Washington, D. C. 

Date begun. — 1008. 

Results. — Extension of studies on the early stages of the life history of the 
Sarcosporidia ; preparation of a bulletin on the general subject of Sarco- 
sporidiosis ; addition of numerous specimens of parasitic protozoa to the 
study collection. 

Assignment. — H. Crawley. 

Proposed eofpenditures, 1915-16.-^2,000. 

larestlgAtions of the Use of Dips in the Treatment of Cattle Ticks, Manjre 
Mites, and Other External Parasites: 

Object. — ^To discover the most effectivfe methods for the eradication and 
control of external parasites.' 

Procedure. — Various remedies and methods of treatment are tested to de- 
termine their efficacy in controlling and eradicating external parasites. 
So far as possible, bureau inspectors located in the districts in which 
experiments are undertaken are utilized in carrying out the experi- 
ments under the direction of the leader. 

Cooperation. — Bureau of Entomology, where life-history studies of the 
parasites (insects, ticks, etc.) are made. 

Location. — Headquarters at Washington, D. C, will probably be moved to 
Kansas City, Mo. Experiments are conducted at various temporary 
locations in the field. 

Date begun.— 190S. 

Results. — ^The work the past year has been interfered with by the foot- 
and-mouth disease outbreak. Important data have been collected with 
reference to the effect of unoxidized and oxidized arsenical dips of 
various strengths on cattle, and further data have been obtained rela- 
tive to their effect upon ticks. A series of experiments on the treatment 
of sheep for ticks has been completed. 

Assignment. — Marion Imes. 

Proposed expenditures, 1915-16.— %7, 000. 

liaeellaneoiis Investigations of Animal Parasites, Their Control and Eradi- 
eatlon: 

Object. — ^To collect information relative to animal parasites and develop 
methods for their control and eradication. Under this head are grouped 
investigations not yet sufficiently developed to Justify the establishment 
of separate projects. 

Procedure. — Laboratory and field studies are under way. New investiga- 
tions are taken up from time to time and old investigations temporarily 
suspended are resumed as circumstances demand or opportunity offers. 
During the present year a study of the life history of the tapeworms 
of rabbits will be continued. It is expected that this study will throw 
light on the life history of the tapeworms of sheep, investigations of 
which as a separate project have been temporarily suspended. An in- 
vestigation of the strongyles of horses is also planned. 

Date begun.— 1SS7. 

Results. — Life-history studies on the gullet worm of sheep and cattle have 
been completed during the past year. Progress has been made in various 
other investigations not yet completed. 

Assignm>€nt.—B. H. Ransom, M. C. Hall. W. D. Foster. 

Proposed expenditures, 1915-10.-^6.000. 

Iirestigation of Animal Tnbercnlosis : 

Object. — ^To gain further information about the causes responsible for 
the dissemination of tubercle bacilli and the propagation of tubercu- 
losis among cattle, hogs, and other domestic animals; to determine 
what the results are from single exposure and from long-continued 
and uninterrupted exposure; to determine whether tubercle bacilli are 
commonly or at any time sufficiently numerous In the circulating blood 
of tuberculous animals to make them a factor requiring special con- 
sideration relative to the use of products from such animals as food; 
to prove whether it Is possible to keep tuberculous and healthy cattle 
on small areas without the transmission of the disease: to find some 
method for the treatment of tuberculosis; to test the reliability of com- 
mercial tuberculin ; to determine the frequency with which butter is in- 
fected with tubercle bacilli ; to develop a simple, safe, and economicfp 
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Investigation of Animal Tubereulosis— Continued. 

method for disinfecting stables and pens which have been occupied by 
tuberculous animals; and to discover the most economical means for the 
eradication of bovine tuberculosis and the gradual conversion of a 
tuberculous into a healthy herd of cattle. 

Location. — ^Bureau experiment station, Bethesda, Md. 

Date bef/Mw.— About 1884. 

Results. — It has been found that some species of animals are capable of 
harboring tubercle bacilli in their tissues for long periods of time with- 
out developing lesions of tuberculosis; that feces from tuberculous cattle 
are the most dangerous tuberculous material to which hogs are exposed 
under natural conditions, and that tuberculosis among brood sows does 
not seem to be a serious menace to their progeny if other exposure to 
Infection is eliminated; that tubercle bacilli occur in the circulating 
blood of animals affected with advanced more or less generalized tubercu- 
losis but not in the blood of tuberculous animals which have retained the 
appearance of health; that very little separation and relatively simple 
and inexpensive precautions are required to prevent the transmission of 
tuberculosis from affected to healthy herds: that all methods of treat- 
ment so far tested have proved unsatisfactory; that, though there is 
some variation in the strength of different brands of tuberculin, samples 
which fall below a reasonable standard of potency are very rare; that 
butter from time to time contains virulent tubercle bacilli, and much 
more frequently acid-fast germs njicroscopically like tubercle bacilli 
which are incapable of causing tuberculosis in test animals; that thorough 
cleansing ,of stables infected with tuberculosis followed by a coat of 
whitewash is all that Is required to make them safe for healthy animals; 
and that very few calves born in a tuberculous environment contract 
tuberculosis if left in snch an environment until they are weaned. 

Assignment — E. C. Schroeder, W. E. Cotton. George W. Brett. 

Proposed expenditures. 1015-16. — $5,450. 

Oeneral Maintenance of Bethesda Experiment Station: 

Object. — This represents overhead charges incidental to the maintenance 
and upkeep of the buildings, fences, and equipment at the bureau experi- 
ment station at Bethesda, Md., together witii the cost of planting and 
harvesting crops and other operations in connection with running the 
farm, which items can not be segregated and charged against specitic 
investigational projects. 

Location. — Bethesda. Md. 

Date begun.— ISWi. 

Assignment. — E. C. Schroeder. 

Proposed expenditures, iPi5-iG.— $16,250. 

Breeding and Feeding Small Experiment Animals for Disease Beseareh: 

Object. — To breed and have available an abundant supply of small experi- 
ment animals of definite known history for the various Investlgatloos 
conducted by the several laboratories of the Bureau of Animal Industry. 

Procedure. — Animals bred under conditions to secure the highest pro- 
ductivity and greatest freedom from disease and weakness. 

Location. — Bethesda. Md. 

Date begun.— 18S9. 

Results. — It has been proved repeatedly that the small exi)eriment animnls 
bred at the station cost less and are more valuable from every point 
of view than those which can be purchased. 

Assignment. — E. C. Schroeder, George W. Brett. 

Proposed expenditures 1915-16. — ^$5,000. 

Miscellaneons Animal-Disease Investigations : 

Object. — This represents numerous independent minor investigations con- 
ducted at the Bethesda experiment station as required from time to time. 

Loi-ation. — Bethesda, Md. 

Date begun.— 1S91. 

Results. — During the fiscal year 1914 this work has covered experiments 
in the study of germicides. Texas fovrT, Fnd feeding tests with raw. 
pasteurized, boiled, and sterilLied milk. 

Assignment. — E. C. Schroeder. 

Proposed expenditures, 1915-16. — Nominal ; cost included under other 
projects. 
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Mountiiig Patholdgrical Speolmens for Exhibition Purposes: 

Ohjcvt. — To preserve and so display pathological conditions found in meat- 
inspection work that they may be used for general educational purposes. 

Procedure. — The specimens are preserved in Kaiserling's fluid, then placed 
in clean watch glasses, covered with preserving Huid, and have squares 
of plate glass firmly fixed over them in such manner as to exhibit the 
abnormality present in the specimen to the best advantage. 

Location. — Chicago, 111. 

Date begun. — 1912. 

Results. — ^These specimens are exhibited at all of the leading expositions 
and medical conventions held in this country. 

Assignment. — L. E. Day 

Proposed expenditures, 1915-16.— -^400. 

Total, Inrestigalions of Animal Diseases, $108,450. 

[BcMarch.] 

POISONOUS-PLANT INVESTIGATIONS. 

larestigations of Stock Poisoningr by Plants: 

Oh j eat. — ^To study and report on losses of stock from poisonous plants, and 
to develop methods of avoiding losses. 

Procedure. — Feeding experiments are carried on with plants that are sus- 
pected of possessing poisonous properties and the effects of their Ingestion 
carefully noted. Sheep are used in these tests. 

Cooperation. — Forest Service and Bureau of Plant Industry. 

Location. — Washington, D. C, and grazing districts of the West. 

Date bef^Wfi.— 1904. 

Results. — The presence of poisonous principles In various plants has been 
determined and methods of obviating losses from their ingestion shown. 

Assignment. — C. D. Marsh, Hadlelgh Marsh, A. B. Clawson, W. N. Berg, 
W. W, Eggleston. 

Proposed expenditures, 1915-16.— ^10,000. 

INVESTIGATION, TREATMENT, AND ERADICATION OF HOG 

CHOLERA. 
Saperrision: 

Object. — To coordinate all work connected with hog-cholera investigation, 

treatment, and eradication. 
Location. — Washington. D. C. 
Date begun.— 191S. 
Assignment, — M. Dorset 
Proposed expenditures, 1915-16.— $10 fiOb (research, $8,750; extension, 

n,250). 

[Research.] 

Couity Hog-Cholera Inyestigations : 

Object. — To determine the most effective methods of controlling hog cholera 
in selected areas (counties). 

Procedure.— One or more inspectors are placed in a selected area in a 
State, and with the cooperation of State authorities the methods of dis- 
semination of hog cholera are studied and various means of combating 
the disease applied. 

Cooperation. — ^Appropriate officials in the States in which such work is con- 
ducted. 

Location.— Adely Iowa ; Crawfordsville, Ind. ; Beatrice, Nebr. ; Sedalla, Mo. ; 
Marysvllle, Kans. ; Coldwater, Mich.; Columbia, Tenn. ; Olivia, Minn.; 
Twin Falls, Idaho; Henderson, Ky.; Balnbridge, Ga. ; Mitchell, S. Dais.; 
Muskogee, Okla. ; Danville, Ind. 

Date begun.— IQIS. 

Results. — Much information has been secured and successful results are 
anticipated. 

Assignment. — M. Dorset, O. B. Hess. 

Proposed expenditures, 1915-16. — $125,000. 
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Inrestii^atioii of Methods of Prodnoing Hog-Cholera Sernm: 

OJ>ject — ^To Improve and cheapen present methods of hog-cholera sernm 
production. 

Procedure. — InTestigatlons will be made of a variety of methods of treating 
hogs for the production of serum and the methods of treating the serumB 
secured by such new processes or by old processes, so as to render the 
serum more potent and of a better quality. Investigations will also be 
made of methods of testing serums. These studies will be made in the 
laboratory, and tests will be made on hogs when required. 

Location. — Washington, D. C. ; Ames, Iowa ; and Bethesda, Md. 

Date hegiin.—l^OS. 

Asftignment. — M. Dorset. 

Proposed expenditures, 1915-16. — $6,000. 

Preparation of Hog-Cholera Sernm: 

Object. — To produce hog-cholera serum to meet the requirements of the 
experiments carried out under the hog-cholera county control investiga- 
tions. , 

Location. — ^Ames, Iowa. 

Date heffun.—191S. 

Results. — In 1914 sufficient serum was prepared to treat approximately 
200.000 hogs. 

Assignment. — W. B. Niles. 

Proposed expenditures, 1915-16.-^63,000. 

[Exteniion.1 

Demonstrational and Educational Hog-Cholera Work: 

Object. — To demonstrate to farmers the means by which they may, by their 
own efforts, reduce losses from hog cholera. 

Procedure. — Trained inspectors are sent, one to each selected State, to ex- 
plain the nature of hog cholera and the best methods of prevention. 

Coofjcratioti. — States Relations Service and agricultural colleges, or other 
State institutions in the State iu which the work is conducted. 

Location. — Virginia, North Carolina, Georgia, Florida, Alabama, Oklahoma, 
Texas, Arkansas, and California. 

Date begun. — 1914. 

Results. — Numerous addresses made and organizations begun to control hog 
cholera. 

Assignment. — M. Dorset, U. G. Houck. 

Proposed expenditures, 1915-16. — $24,000. 

Total, Investigation, Treatment, and Eradication of Hog Cholera, $218,000 
<re8earch, $192,750; extension, $25,250). 

ERADICATION AND CONTROL OF ANIMAL DISEASES. 

Snperyislon : 

Object. — To supervise all work connected with the eradication and control 
• of animal diseases and prevent the interstate spread of the contagion of 

these diseases; to perform duties connected with the general work of 

eradication, including correspondence with the public and conferences 

with other branches of the Government service. 
Location. — Washington, D. C. 
Date begun.— \SS4. 

Assignment. — M. Dorset, J. R. Mohler, R. W. Hickman, R. A. Ramsay. 
Proposed expenditures, iP/J-itf.— $9,000 (research, $75; regulation, $8,826; 

extension, $100). 

[Reffalation.] 

SnperTlsion of Interstate Transportation of Lire Stoek: 

Object. — To make a t-areful exanilnjition and inspection of all live stock 
unloaded at market centers and public stockyards where Federal inspec- 
tion is maintained, to determine the presence in any of the animals of 
communicable diseases which might be transmitted to animals in other 
States; also, to issue e<'rtificates covering interstate movement of animals 
free from disease or which have been treated under bureau supervision. 

Cooperation. — Live-stock sanitary officials of the various States. 
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Sapervislon of Interstiite Transportation of Live Stock— Continued. 

Location. — Slxty-fonr cities, more or less, at various points throughout the 

United States. 
Date begun.— 18S4. 
Results. — ^During the fiscal year 1914 31,085,757 sheep were inspected and 

1,788.475 dipped: 13,695,026 cattle were Inspected and 104,795 dipped; 

32,158 cars were cleaned and disinfected. 
Assignment. — R. A. Ramsay, W. P. Ellenberger. 
Proposed expenditures, J9i5-i<5.— $132,000. 

Eradication of Scabies In Sheep: 

Object. — To cooperate with States in which scabies In sheep exists by pro- 
viding quarantine measures to prevent its spread and by demonstrating 
proper treatment, including the cleaning and disinfection of cars, pens, 
and other premises, thereby fostering the industry and encouraging 
greater production of mutton and wool. 

Procedure. — Inspection of animals In tlie areas where scabies exists and 
dipping of diseased or exi)osed animals under State or Federal super- 
vision. 

Cooperation. — Live-stock sanitary boards and other organizations in Ari- 
zona, California, Tennessee, Nevada, New Mexico, Texas, Utah, Idaho, 
Kansas, Kentucky, Missouri, and Oregon. 

Location. — States mentioned under " Cooperation." 

Date begun.— 19GS. 

Results. — Territory released from quarantine for scabies in sheep, 1,416,526 
square miles, leaving 368,070 square miles still under Federal quarantine 
for this purpose. During the fiscal year 1914 there were 20,639,428 sheep 
inspected and 7,517,578 dipped for scabies. 

Probable date of completion. — ^1918. 

Assignment. — R. A. Ramsay, W. P. Ellenberger. 

Proposed expenditures, 1915-16.-^117,000. 

Eradication of Mangre (Scabies) In Cattle and Horses: 

Object. — ^To eradicate scabies in cattle and horses by providing quarantine 
measures to prevent its spread and by demonstrating proper treatment, 
including the cleaning and disinfection of cars, -pens, and other premises, 
thereby fostering the horse industry and Increasing the production of 
beef and dairy products. 

Procedure. — Inspection of animals In the areas where scabies exists and 
dipping diseased or exposed animals under State or Federal supervision. 

Cooperation. — Live-stock sanitary boards and other organizations in Idaho, 
Montana, Nebraska. Texas, Wyoming. New Mexico, Oklahoma, Kansas, 
Missouri, Oregon, and South Dakota. 

Location. — States mentioned under " Cooperation." 

Date begun.— Id06. 

Results. — Territory released from quarantine for cattle scabies, 1,249,850 
square miles, leaving ]9,994 square miles still under quarantine for this 
purpose. No territory has been quarantined specifically against scabies 
in horses, as the eradication of this disease has been conducted in con- 
junction with the eradication of cattle scabies. During the fiscal year 
1914 there were 2.812,632 cattle inspected and 1,807,950 cattle dipped. 

Assignment. — R. A. Ramsay, W. P. Ellenberger. 

Proposed expenditures, 1915-16.-^120,22^. 

Iispcetion and Tnbcrcnlln Testing of €attle and Malleln Testing of Horses 
for Interst#te Hoyement: 

Object. — ^To prevent the spread of tuberculosis of cattle and of glanders in 
horses and mules. 

Procedure. — On request of transportation company or shipi)er at the stock- 
yards of a station where bureau inspection is maintained In other classes 
of work, veterinarians are detailed to inspect and test cattle with tuber- 
culin, and horses, mules, and asses with mallein, and, if found free from 
disease, Issue Interstate certificates therefor in compliance with the laws 
of the State to which destined. Animals found to be diseased with 
tuberculosis or glanders arc required to be disposed of In accordance 
with the laws of the State in which the disease is discovered. 

Cooperation. — ^Work conducted in accordance with the laws and regulations 
of the State to which interstate shipments of animals are destined. 
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Inspection and Tnrbercniln Testingr of Cattle and Malleln Testingr of HorsM 
for Interstate Slovement — Continued. 
Location. — Forty-seven cities, more or less, throughout the United States 

at which veterinary inspectors are stationed. 
Date 6ei7iin.— 1910. 
/2c«w/f«.— During the flscnl year 1914 there were 142,904 cattle inspected, 

of which 2D.389 were tested with tuberculin; 49,748 horses and mules 

inspected, of which 10.016 were tested with malleln. 
Assignment. — R. A. Ramsny,.W. P. Ellenberger. 
Proposed expenditures, iPi5-i6.— ^85,500. 

Inyestij^ating Allegred Yiolations of LIre-Stoek Quarantine Regnlatlons: 

Object. — To obtain, for the use of the Department of Justice, s|>ecitic lufor- 
mntlon relating to interstiite movement of live stock from areas under 
quarantine for concngious diseases in violation of department regulations. 

Procedure. — Bureau employees stationed at market or stockyard centers or 
feeding points en route are required to exnmlne waybills issued by trnns- 
l)ortation companies for the purpose of ascertaining whether the ship- 
ment of live stock covered thereby is from nn area under Federal qnnran- 
tine for contagious diseases, or whether it is ncconipanled by a certificat<» 
of inspection or treatment issued by an inspector of this bureau permit 
ting such interstate movement from the area under quarantine. 

Location. — Wnshington, D. C, and 04 cities, more or less, in various .sec- 
tions of the United States. 

Date begun.— 1HS4. 

Results. — During the fiscal year 1914 there were submitted to the Solicitor 
of the deparlment 230 reports (involving 254 cases rei)orted for prosecu- 
tion) of alleged violations of the quarantine laws and regulntions. The 
flnos imposed in the c.nses decided in favor of the Government, including 
costs, amounted to $9,521 21. 

Assignment. — It. A. Ranis»iy. W. P. Ellenberger. 

Proposed expenditures, 1915-16.-^2.000. 

Snpervlsion of the Inocniation of Swine Against Hogr Cholera for Interstate 
Morement from Pnblie Stockyards: 

Object. — To provide foi the intoi state movement of swine from public stock- 
3*ards for purposes other than immediate slaughter. If they have been 
properly immunized against ho? cholera. 

Procedure. — To detail bureau veterinarians to public stockyards to make ^ 
careful inspection of swine, and, if found free from symptoms of cholera 
or other oout:'?ious or conimuricable diseases, to sui)ervlFe their iumiimi- 
zatlon against cholera at the expense and risk of the owner by either the 
" serum alone " method or the " simultaneous inoculation " method, as may 
be decided upon by the owner: to supervise the disinfection after either 
treatment .-ibove n'entioned and to soe that the nnlmals are loaded Intn 
properly cleaned and disinfected cars for Interstate movement. 

Cooperation. — Work conducted in accordance w^ith the laws and regulations 
of the States to which Interstate sbijjments of swine are desiinod. 

Location — Twenty-two cities, more or less, throughout the United States. 

Date le}Jun—V^^A 

Results. — During the first 10 months of the fiscal year 1914 there were 
20.717 swine immunized against hog cholera for Interstate movement 
from public stockyards for purposes other than immediate slaughter. 

Assignment. — R. A. Ramsay, W. P. Ellenberger. 

Proposed expenditures, 1915-16.-^10,000. 

Eradication of Tnbercnlosis Amongr Dairy Herds: 

Object. — To suppress and prevent the spread of tuberculosis in dairy herd« 
of cattle, and to provide milk supplies from cattle free from tuberculosis 

Procedure. — The presence of tuberculosis is determined by the application 
of the subcutaneous tuberculin test, applied upon request of State and 
municipal authorities, the Office of Indian Affairs, Department of the 
Interior, and in accordance with individual agreements signed by cattle 
owners. 

Cooperation. — State and municipal authorities in the localities where the 
work Is conducted, cattle owners, and the Office of Indian Affairs, De- 
partment of the Interior. 

Location. — District of Columbia, Virginia, Maryland, and various Indian 
reservations. ^ j 
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Ertdieation of Tnberenlosis Amongr Dairy Herds — Continued. 

Date bci/ttn.— 11)07. 

ResultH. — Duriug the first 10 months of the fiscal year 1915 there were 6.1W 
cattle tested, of which 5.507 were free from tuberculosis and 653 reacted. 
Indicating that 10.(5 per cent of the cattle tested were tuberculous. Thla 
repre^«nts approxlnuitely four months of work accomplished prior to tlie 
1915 outbre^ik of foot-and mouth disease. 

Assignment. — K. W. Hickman. 

Proposed expenditures, i 1/75-15.— $20,000. 

Sradieation of Bonrine: 

Object. — Eradication of this disease in order to prevent spread of same and 
encounige the breeding of horses. 

Procedure. — Insr)ection of nil horses in areas where the disease is known 
to exist and removal of stallions in such areas from the open range; the 
securing of blood serum from each animal, forwarding serum to the 
bureau laboratory at Washington for examination by the complement 
fixation n:ethod; slaughter of all mares reacting to the test and slaughter 
or castration of all reacting stallions. 

Cooperation. — Office of Indian Affairs, Interior Department, and various 
officials in the States in which the work Is conducted. 

Location. — Western Nebraska, western North Dakota, western South Da- 
kota, eastern Montana, eastern Wyoming, and the Navajo Indian Keser- 
vation in Arizona and New Mexico. 

Date bcguTt.—lWl. 

Results. — During the first 10 months of the fiscal year 1915 there were 
40.0(10 horses inspected and tested for dourine and 1,085 horses destroyed. 

Probable date of completion, — 1918. 

Assignment. — R. W. Hickman. 

Proposed expenditures, 1915-16. — $50,000. 

Tnberealin Testing of Pnre-Bred Breedingr Cattle: 

Object. — To suppress and prevent the spread of tuberculosis among herds 
of pure-bred cattle used for breeding purposes; to establish a public 
register of purebred herds which have been shown to be free from 
tuberculosis, in order that breeders throughout the country may have 
assurance of the healthfulness of pure-bred cattle which they are purcliaa- 
iug for the improvement of their herds. 

Procedure. — The application of the subcutaneous tuberculin test following 
the voluntarily-signed agreements of the owners of pure-bred herds of 
breeding cattle. 

Cooperation. — Owners of pure-bred herds of breeding cattle, State live-stock 
sanitary authorities, and breeding associations. 

Location. — Various places throughout the United States wherever herds are 
located. 

Date begun. — 1914. 

Results. — The outbreak of foot-and-mouth disease has caused active- work 
to be postponed. 

Assignment. — R. W. Hickman. 

Proposed expenditures, 1915-16. — $25,000. 

laiiafaetnre and Bistribntion of Tnberenlin: 

Object. — ^To furnish a supply of tuberculin for the testing of animals. 

Procedure. — Tuberculin is manufactured in the laboratories at Washington 
and furnished free of cost to Federal, State, county, and municipal 
officials, with the understanding that reports of the tests are to be made 
to the bureau, and provided also that the tuberculin furnished is to be 
used only for official work. 

Cooperation. — No cooperation other than that reports of results of tests are 
obtained from the individuals to whom the tuberculin is sent. 

Location. — Tuberculin manufactured at Washington, D. C, but used at 
various points in the field as required. 

Date begun.— 18d2. 

Results.— In the fiscal year 1914 there were 488,466 doses of tuberculin 
prepared and distributed. 

Assignment. — ^J. A. Emery. 

Proposed expenditures, 1915-16.-^5.500. 
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Mannfaoture and Distribntion of Mallein: 

Object — ^To furnish a supply of mallein used for the testing of animals. 

Procedure. — Same as preceding project. 

Cooperation. — Same as preceding project. 

Location. — Same as preceding project. 

Date begun. — ^About 1892. 

Results. — During the fiscal year 1914 there were 219,352 doses of mallein 

prepared and distributed. 
Assignment. — J. A. Emery. 
Proposed expenditures, iPiJ-iC— $2,750. 

Clonlrol of Glanders and Scabies in Horse Stock in the District of Golnmbia: 

Object. — ^To prevent the spread of and eradicate glanders and scabies of 
horse stock in the District of Columbia. 

Procedure. — Inspection and testing of animals which have been exposed 
to or are suspected of being affected with these diseases; slaughter or 
quarantine of animals when necessary; quarantine and disinfection of 
premises. This procedure is repeated whenever isolated cases or out- 
breaks of the diseases are reported. 

Cooperation. — Commissioners of the District of Columbia, principally con- 
sisting in receipt of reports from the health department of the District 
of Columbia and the Metropolitan police force of the District of- Co- 
lumbia. Reports are also received from practicing veterinarians. 

Location. — Washington, D. C. 

Date 6e^t*n.-— 188T. 

Results. — No outbreaks of glanders have occurred in the District during 
the past fiscal year. Animals badly infected with scabies have be&i 
destroyed, others successfully treated, and stables and utensils disinfected. 

Assignment. — R. W. Hickman. 

Propoftcd expenditures, 1915-16.-^300. 

Control of Animal Diseases in Porto Bico and Hawaii: 

Object. — Prevention of the introduction of diseases through animals im- 
ported; prevention of the dissemination of disease within the islands. 

Procedure. — Import animals inspected and quarantined as required, possible 
outbreaks of disease investigated, and measures taken to prevent the 
spread of diseases and to eradicate them. 

Cooperation. — Local authorities. 

Location. — Washington, D. C; San Juan, Porto Rico; no bureau represen- 
tative in Hawaii at present time. 

Date begun. — 1907. 

Results. — Importation of diseased animals and serious outbreaks of disease 
on the islands have been prevented. 

Assigmnent. — R. W. Hickman. 

Proposed expenditures, 1915-16. — $900. 

[ExteiMlon.] 

Manufacture and Distribntion of Blackleg Yaccine: 

Object. — To furnish a supply of blackleg vaccine to owners of animals re- 
questing same, with a view to preventing this disease. 

Procedure. — The vaccine is manufactured in the laboratories at Washington 
and distributed free upon request. 

Locofion.— Washington, D. C. 

Date begun.— 1S07. 

Results. — During the fiscal j-ear 1914, 2 373,540 doses were prepared. 

Assignment. — R. A. Kelser. 

Proposed expenditures, 1915-16.— $10,000. 

[RcMarch.] 

Investigation and Oliemieal Testing of Dips and Disinfectants: 

Object. — To insure the employment of properly compounded dips and disin- 
fectants in ofllcial dipping and disinfecting operations. 

Procedure. — Chemical and bacteriological studies of dips and of methods of 
compounding dips and disinfectants, and studies of methods for testinf 
these substances in the field. 

Coopemtion. — Bureau of Chemistry. 

Location. — Washington, D. C. 
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InTestigration and Ohemleal Testiugr of Dips and DisinfeetanU— Continued. 
Date begun. — 1907. 
Results. — ^Dipping baths have been standardized and outfits for field testing 

of dips have been devised. 
Assiffntnent. — R. M. Ghapin. 
Proposed expenditures, JSi5-itf.— $6,500. 

Total, Eradication and Control of Animal Diseases, $606,675 (research, 
$6,575; regulation, $590,000; extension, $10,100). 

[Reffnlatlon.] 

ERADICATION OF CATTLE TICKS. 

Ertdieation of Cattle Ticks: 

Object, — The extermination of the ticks which spread the infection of 

splenetic fever of cattle. 
Procedure. — EJducational and demonstration work followed by vacating 

pastures for a time, or the systematic disinfection of the cattle to prevent 

the propagation of the ticks. 
Cooperation. — State organizations and institutions in Alabama, Arkansas. 

California, Florida, Georgia, Ix)uisiana, Mississippi, North Carolina, 

Oklahoma, South Carolina, Tennessee, Texas, and Virginia. 
Location. — States mentioned under "Cooperation." 
Date 6€^ttn.— 1906. 
Results. — Since .this work was begun ticks have been exterminated from 

approximately 253,288 square miles of territory and this area released 

from Federal quarantine; 8,457,655 animals were insiiected during the 

year ending December 31, 1914. 
Probable date of completion. — 1924. 
Assignment. — R. A. Ramsay, W. P. BUenberger. 
Proposed expenditures, 1915-16. — $385,800. 

[Exteniion.] 

LIVE-STOCK DEMONSTRATION WORK IN AREAS FREED FROM 

CATTLE TICKS. 

Lire-Stock Demonstration Work in Tick-Freed Areas: 

Object. — To demonstrate to farmers the best means within their reach to 
better develop the live-stock Industry and dairying in the areas freed 
from cattle ticks in the Southern States. 

Procedure. — Reorganization of tick-eradication associations and county 
live-stock associations into organizations for the purpose of devl^ng 
ways and means of introducing better live stock into the community 
and to develop better pastures and forage crops in order that live stock 
may be properly cared for. For this purpose there are assigned to each 
State one or more employees experienced in animal husbandry and 
the dairy Industry, whose duty it is to cooperate with agents in the 
employ of the States Relations Service and with State employees doing 
the same class of work. Bureau veterinarians engaged in tick eradi- 
cation are instructed to cooperate with these diflFerent forces in the in- 
spection and tuberculin testing of live stock for disease, to the end that 
disease may not be introduced by live stock brought into tick-freed 
areas. 

Cooperation. — States Relations Service and individual farmers and asso- 
ciations in different localities in the various Southern States from which 
ticks have been eradicated. 

Location. — ^Various localities which have been freed from ticks in 
Louisiana, Mississippi, Alabama, Georgia, South Carolina, North Caro- 
lina, Arkansas, Oklahoma, and Texas. 

Date begun. — 1914. 

Results. — This work has only recently been started and is at the present 
time in process of organization, and no statement as to results can 
be given further than the fact that there is a great demand for this 
class of work by farmers in tick-free areas. Many pure-bred animals, 
especially sires, have been introduced, and it is believed that this will 
have the effect of bettering the live-stock industry in the sections con- 
cerned. 
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Lire-Sfoek Demonstration Work in Tiek-Freed Areas — Continued. 

Assignment. — R. A. Ramsey, B. H. R;iwl, G. H. Ronunel, of this burefia; 
Brndford Knnpp and employees of the States Relations Service in 
charge of field forces in the Southern States. 
Proposed expenditures, 1915-16.— ^50,000. 

INSPECTION AND QUARANTINE OF IMPORTED ANIMALS. 

Snperrision: 

Object. — Supervision of the work of Inspection and quarantine of Im- 
ported nninifils and the perforninnce of duties common to the whole work. 
Cooperation. — Treasury Department and the Department of State. 
Location. — Washington, D. C. 
Date 6cf7w».— 1884. 
Assignment. — R. W. Hickman. 
Proposed expenditures, 1915-16. — $5,355 (research, $55; regulation, $5,800). 

[Rflcvlatioii.] 

iBspeetion of Animals for Importation from Mexleo: 

Ohfect. — To prohibit the importation of dlaeiised animnis from Mexico 
through inspection at ports of entry and the establishment of quar- 
antines when necessary. 

Cooperation. — Collectors of customs at ports of entry. 

Location, — Ports of entry in Arizona, California, and Texas. 

Date begun.— ISM. 

Results. — During the first 10 months of the fiscal year 1915 there were 
485.625 animals inspected for entry from Mexico. 

Assignment. — R. W. Hickman. 

Proposed expenditures, 1915-16. — $21,000. 

fiupeotion of Animals for Importation from Canada: 

Object. — To prohibit the importation of diseased animals from Cannda 
through inspection at ports of entry and the establishment of quaran- 
tines when necessary. 

Cooperation. — Collectors of customs at ports of entry. 

Location. — Ports of entry in Maine. Vermont, New York, Michigan, North 
Dakota, Montana, and Washington. 

Date begun.— ^9SA. 

RcsuUs.— During the first 10 months of the fiscal year 1915 there were 
388021 animals inspected for entry from Canada. 

Assignment. — R. W. Hickman. 

Proposed expenditures, 1915-16.-^35,000. 

Inspection of Animals for Importation from Other than North American 
Conntries: 

Object. — To prohibit the importation of diseased animals through inspec- 
tion on vessels before landing and transfer to quarantine stations for 
observation. 

ifof}pcration. — Collectors of customs at ports of entry. 

Uorfttion. — Ports of entry in the States of Massachusetts, New York, Mary- 
land, California, and Washington. 

Date begun.— -iHS4. 

Results. — During the first 10 months of the fiscal year 1915 there were 
2.2S1 animals inspected in connection with th^s work. 

Assignment. — R. W. Hickmnn. 

Proposed expenditures, 1915-16.— $8,000. 

Inspection and Testing of Animals in Great Britain Intended for Export t* 
the United States: 

Object. — To prohibit the importation of diseased animals through inspec- 
tion and tuberculin testing of cattle before shipment. 

Cooperation. — American consuls in Great Britain. 

Location. — Great Britain, Ireland, and the Channel Islands. 

Date begun.— ^900. 

Results. — In the first 10 months of the fiscal year 1915 there' were 44* 
cattle tested for exportation to the United States. 

Assignment. — R. W. Hickman. 

Proposed expenditures, 1915-16.— $7,000. 



Digitized by 



Google 



BUREAU OF ANIMAL INDUSTBY. 93 

fluraiitine of Animals at Ports of Entry: 

Object. — To prohibit the importation of diseased animals. 

Procedure, — Animal quarantine stations are provided by the department 
and equipped with buildings and facilities for detention and Isolation 
of live stock. Ruminants and swine and collie and shepherd do^^s are 
held under supervision, as provided by regulations, and during the 
period of quarantine are carefully observed and subjected to blood or 
other tests as deemed necessary. 

Location. — ^Turner (Baltimore), Md. ; Athenia (New Yorls), N. J.; and 
Littleton (Boston), Mass. 

Date bcffun.—188^. 

Remits. — During the first 10 months of the fiscal year 1915 there were 
1.495 animals quarantined at these stations. 

Assignment. — R. W. Hickman. 

Proposed expenditures^ 19 J5-1 6.-^2X000. 

Snperrislon over Importations of Hay, Forage, Hides, Hair, Wool, and 
Other Animal By-Prodncts, ete. : 

Object. — To prevent the Introduction of animal diseases. 

Procedure. — Inspectors at ports of entry, in cooperation with customs offi- 
cials, prevent the landing of prohibited feedstuff s, animal by-products, 
etc., and supervise disinfection as required. 

Cooperation. — United States customs officials at ports of entry; American 
consuls at ports of shipment. 

Location. — Various ports of entry where bureau inspection is maintained. 

Date begun.— 18dO. 

Results. — There have been no instances of the introduction of infection 
through such products over which the bureau has maintained supervl^on. 

Assignment. — 11. W. Ilicknmn. 

Proposed expenditures, 1915-16.-^600. 

[Iteaearch.] 

hrestigatlon of Methods of Disinfecting Hides: 

Object. — ^To determine the best methods for the disinfection of hides, In 
order to x^revent the introduction of infectious material. 

Procedure. — Bacteriological studies are made of the eflPect of disinfectants 
on various dlsease-prodncing microorganisms, particularly anthrax; the 
effect of disinfectants on such organisms when placed on hides is also 
studied. 

Location. — Washington, 1). C. 

Date begun.— 1912. 

Results. — Effectiveness of Seymour-Jones and Schattenfroh methods de- 
termined and results published in the Journal of Agricultural Research, 
April 15, 1915. 

Assignment.— F. W. Tllley. 

Proposed expenditures, 1915-16.— f>l, 000. 

Total, Inspection and Quarantine of Imported Animals, $98,855 (regain- 
tioD. $97,800; research, $1,055). 

[Reffnlatloii.] 

EXPORT LIVE-STOCK INSPECTION. 
Snperrigion: 

Object. — Supervision of all work connected with export live-stock inspec- 
tion, and the performance of duties conmion to the whole work. 
Cooperation. — Governments to which animals are consigned. 
Location. — Washington. D. C. 
Date 6cf7fm.— 1891. 
Assignment. — R. W. Hickman. 
Proposed expenditures, 1915-16. — $1,700. 

Uspeetion and Testing of Animals Exported to Foreign Conntries: 

Object. — To Insure freedom of export animals from disease. 
Procedure. — ^Animals are inspected and tested as required by countries to 
which exported and reinspected at ports of export and certificates Issued, 
Cooperation. — C« nadian Government. 
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Inspection and Testingr of Animals Exported to Foreign Countries— Gontd. 

Location. — Various bureau stations and other places as may be required. 

Date heffun.—lS&O. 

Resvlts. — During the first 10 months of the fiscal year 1915 there were 

308,861 animals Inspected for export to foreign countries. 
Assignment. — R. W. Hickman. 
Proposed expenditures, 1915-16. — $2,700. 

Inspection of Yessels Carrying Export Animals: 

Object. — To provide for the safe transportation and humane treatment of 

export live stock. 
Procedure, — Vessels are surveyed and construction of fittings supervised to 

conform to department regulations; loading is supervised. 
Cooperation. — CJoUectors of customs at ports of shipment. 
Location. — Ports of export in the States of Maine, New York, Maryland, 

South Carolina, Louisiana, Washington, Massachusetts, Pennsylvania, 

Virginia, Texas, and California. 
Date begun. — ^1891. 
Results. — During the first 10 months of the fiscal year 1915 there were 103 

vessels inspected in connection with this work. 
Assignment. — R. \V. Hickman. 
Proposed expenditures, 1915-16.— $2,000. 

Total, Export Lire-Stoek Inspection, $6,400. 

[Rcffulation.] 

ENFORCEMENT OF THE 28-HOUR LAW. 

Enforcement of the 28-Hour Law: 

Object. — To ascertain whether animals being shipped Interstate have been 
unloaded for feeding, resting, and watering at such periods as are required 
by law; also to ascertain whether the animals have been handled in a 
humane manner at stockyards where such unloading is performed. 

Procedure. — Bureau employees stationed at market or stockyard centers or 
feeding points en route are required to examine waybills issued by trans- 
portation companies for the purpose of ascertaining by notations mad« 
thereon when and at what points the animals were unloaded en route 
for the purpose of feed, rest, and water, and to report the facts to the 
bureau. 

Cooperation. — Department of Justice, office of Solicitor, and various trans- 
portation companies and shippers of live stock. 

Location. — United States. 

Date begun.— 1906. 

ReHuHs. — During the fiscal year 1914 there were submitted to the Solicitor 
of the department 1,608 cases of alleged violation of the 28-hour law. 
The fines imposed in the cases decided in favor of the Government, includ- 
ing costs, amounted to $47,594.76. 

Assignment. — R. A. Ramsay, W. P. EUenberger. 

Proposed expenditures, 1915-16. — $20,000. 

[Resrulation.] 

CONTROL OF THE MANUFACTURE, IMPORTATION, AND SHIPMENT 
OF VIRUSES, SERUMS, ETC. 

Control of Yirases, Serums, etc. : 

Object. — To enforce the law governing the interstate shipment and the 
importation of viruses, serums, toxins, and analogous products Intended 
for use In the treatment of diseases of domestic animals. 

Procedure^ — Inspection of establishments which manufacture for Interstate 
business or which import viruses, serums, toxins, etc.; supervision of 
methods of manufacture; examination of samples; collection of evidence 
of violation of the law ; and issuance of licenses and permits. 

Cooperation. — Collectors of customs. 

Location. — Washington, D. C, and various cities where licensed plants ni'e 
located. 

Date begun.— 101^. 
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CoBtrol of Yiruses, Sernius, etc.— Continued. 

Results, — During the fiscal year 1914 there were 97 licenses issued, 43 re- 
fused, 1 suspended, and 5 revoked ; 3 permits were issued and 2 refused ; 
3 convictions for violations of the law and 20 violations under Investi- 
gation; worthless or contaminated serum withheld from market, 
2,812,003 cubic centimeters. 

Assignment. — M. Dorset, A. R. Ward. 

Proposed expenditures, JPi5-i6.— $105,000. 

INSECTICIDE AND FUNGICIDE INVESTIGATIONS. 

[ReffnUtioii.] 

liseetieide Work: 

06/ec*. — ^To hold and report hearings in connection with the enforcement 
of the iusecticide act. 

Procedure. — ^Papers are forwarded to the inspector in charge In the city 
designated, who cites manufacturer and holds hearing, returning all 
necessary papers duly executed, together with a copy of the stenographic 
report of the hearing. 

Cooperation. — Insecticide and Fungicide Board. 

Location, — ^Washington, D. C, and cities where meat-inspection establish- 
ments under Government inspection are located. 

Date begun. — 1910. 

Results. — ^Thirty-flve hearings have been held during the fiscal year 1914. 

Assignment. — J. A. Emery. 

Proposed expenditures, 191 5-1 6. --^1,500. 

Routine Examination of Official Samples: 

Object. — ^Enforcement of the insecticide act of 1910 as related to combating 
animal diseases. 

iVocedttre.— Official samples of insecticides and fungicides are subjected to ' 
bacteriological and chemical inspection, and tests of efficacy are made 
when necessary. 

Cooperation. — Insecticide and Fungicide Board. 

Location. — ^Washington, D. C. 

Date begun.— 1910. 

Results. — Samples representing 180 cases were examined, of which 150 
have been reported to the Insecticide and Fungicide Board, with recom- 
mendation for subsequent action, the remainder being held for further 
consideration. 

Assignment. — J. A. Emery. 

Proposed expenditures, iS/5-itf.— $2,750. 

[ReMarch.| 

iHTestlgatlon of Yarions Ingredients Used in Inseetioldes and Fnngieides: 

Object. — ^To secure information regarding the eflFectiveness of such ingre- 
dients and their physiological effects on animals, thus promoting intelli- 
gent and effective enforcement of the law. 

Procedure. — Chemical and bacteriological investigations, and tests on ani- 
mals when required. 

Cooperation. — Insecticide and Fungicide Board. 

Location. — Washington, D. C. 

Date begun.— 1910. 

Results. — Methods for the examination of certain unusual preparations have 
been established and the pjirasiticldnl value of certain other preparations 
determined. 

Assignment. — J. A. Emery. 

Proposed expenditures, ifl/5 -/6\— $250. 

Toxieity of Disinfectants: 

Object. — To determine whether a disinfectant is toxic or nontoxic; deter- 
mine the lethal dose ; describe the pathological changes produced by the 
disinfectants on various tissues; and establish whether the lesions pro- 
duced are temjporary or permanent in character. 

Procedure. — The animal is observed for several days prior to the adminis- 
tration of the disinfectant, and the amount of food t'oiisuniod is weijrhed 
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Toxieity of Bisinfeetants— Continued. 

and the amount of water measured daily. Excrement is weighed daily and 
urine me^isured and examined for albumiu. The disinfectant is ndmiu- 
istered by means of the stomach tube. Observation and recording of the 
symptoms produced by the substance are made to ascertain whether tlie 
substance is toxic or nontoxic. The symptoms produced by the disin- 
fectant in question with the symptoms of other coal-tar products are 
compared to determine Himilnrity (or dissimllarily) in action. The least 
fatal or lethal dose will be est: biislied. The effect of different dilutluus, 
i. e., 1:1, 1:2, 1:3, 1:4, and 1:5, will be noted. Post-mortem examiua- 
tions to determine the pathological changes produced by the disinfectants 
on various tissues and organs will be made, including the digestive tract, 
the respiratory system, the eliminating glands, and other internal orgsins. 
Microscopic examinutlons of the various orgims will be made to ascertjiin 
the presence or absence of the minute sti*uctunii changes requiring fixa- 
tion, preservation, dehydratit>n. enilieddlug, cutting, securing to the slide 
and removing the pa ratlin, stainin;;. and mounting. 

Coopenititm. — Inaeitidde and Fungicide Board. 

Location. — Washington, D. C. 

Dale begun.— ldl3. 

Renultn. — The pol.*«onous and corrosive action of certain coal-tar prepara- 
tions when internally administered tias been established. 

AsMiynmcnt. — U. J. Formad. 

Proponed expenditures, Wi5-1G.—^^. 

Total, Iniieetlcide and Fungioide Investigatioiis, $4,850 (research, |G00; 
reguhition, $4,250). 
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GENERAL ADMINISTRATION. 

Ofl«e of Cbief : 

Object. — The effective administration of the affairs of the Bureau Of Plant 
Industry and general direction of all of its investigational activities. 

Cooperation, — Other offices of the department, other departments^ and 
State experiment stations. 

Location, — Washington, D. C. 

Date begun,— 19iH). 

Assignment. — William A. Taylor, chief; K. F. Kellerman, assistant chief. 

Proposed esependitures, JPi5-J(?.— $33,810. 

Oflee of Cbief Clerk: 

Object, — General supervision of the clerical force and janitor service of 
bureau, purchase of supplies and equipment, handling mail, operation 
and maintenance of central file room and property room, and all matters 
pertaining to appointments, pay rolls, and leaves of absence. 

Cooperation, — Other offices of the department and other departments. 

Location. — Washington, D. C. 
• Date begun.— IWJO, 

Assignment. — ^James E. Jones. 

Proposed expenditures, JPi5-iff.— ?38,130. 

SUtorial Work: 

Object, — ^To edit and prepare for printing manuscripts and to read and 
revise proofs of articles submitted for publication by investigators of the 
bureau; also similar worlt in connection with all printing required by 
the bureau. 

Cooperation, — Other bureaus of the department and the Division of Pub- 
lications. 

Location, — ^Washington, D. C. 

Date begun,— 1^2, 

Assignment, — J. E. Rockwell. 

Proposed expenditures, 1915-16.-97,810. 

ieeonnts: 

Object. — The systematic administration of the fiscal affairs of the bureau. 
Cooperation. — Disbursing office of the department; the Treasury Depart- 
ment. 
Location, — ^Washington, D. C. 
Date begun,— 1W6. 
Assignment. — ^W. P. Cox. 
Proposed expenditures, 1915-16.— 92S,1S0. 

library: 

Object. — ^To maintain a working reference collection of the department 
books on botany; to furnish to the bureau scientists specialized biblio- 
graphical assistance in the use of the library resources of the department 
and of those of other libraries in and outside Washington; to do other 
work for the bureau for which a knowledge of the department library 
methods and botanical bibliography is essential. 

Procedure. — Records of books in use are kept in accordance with the 
system employed by the department library; current periodicals are 
circulated regularly, with a follow-up system to insure prompt service. 
Current phytopathologlcal literature is indexed, and reference and biblio- 
graphical work is done as needs develop, also some translating and 
abstracting. References appearing in bureau publications and in the 
Journal of Agricultural l^esenrch are edited according to approved rules. 
A central mailing list, domestic and foreign, is maintained (the foreign 
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Library— Continued. 

list being an exchange list). Records are kept of books purchased on 

bureau funds for field stations. 
(7oopera*ion.— Department library, Library of Congress, and other libraries 

in and outside of Washington ; Division of Publications. 
Location. — Washington, D. C. 
Date fte^wn.— 1900. 
Assignment. — Eunice R. Oberly. 
Proposed expenditures, JPi5-i^.— $8,040. 

Total, General Administration, $110,980 (research, $97,080; extension, 
$12,800.; regulation, $200). 

[Research.] 

LABORATORY OF PLANT PATHOLOGY. 

GENERAL LABORATORY INVESTIGATIONS. 

General Laboratory Investigations: 

Object. — To ascertain the life history of fungi and bacteria parasitic on 
agricultural plants, with a view to discovering means of prevention and 
remedies for various diseases. 

Procedure. — The work involves microscopic examination of diseased ma- 
terial in fresh condition and also when embedded In paraffin and stained; 
isolation of organisms from the diseased tissues and study of their life 
histories on various culture media; inoculation experiments in the hot- 
houses and elsewhere; testing various fungicides, germicides, etc.; field 
study when the cases are serious enough to warrant it. 

Cooperation. — Usually entirely within the department; occasionally co- 
operative experiments are undertaken in certain localities. 

Location, — Washington, D. C, and at any jwint In the field when conditions 
demand x)ersoual attention. 

Date begun.— IQOl. 

Results. — Many plant diseases have been studied, carefully worked out, 
and reiwrted upon, e. g., crown-gall, wilt of cucurbits, black-rot of 
cabbage, watermelon wilt and other wilt diseases due to Fusarium. 
tomato blight, tobacco blight, potato blight, hyacinth disease, sugar-cane 
diseases, bean blight and spot diseases, angular leaf-spot of cotton, Stew- 
art's disease of sw^t corn, black-spot of plum, dry-rot of potatoes, bud- 
rot of the coconut palm, citrus-knot disease, broom-corn diseases, etc. 
The results obtained enable the department and the farmer to act intelli- 
gently in applying remedies and preventives for the various diseases 
studied, some of which are of great economic Importance. (In this 
connection see the publications from this laboratory.) 

Assignment. — Erwin F. Smith. 

Proposed expenditures, /.9/o-76\— $22,SG4. 

SPECIAL INVESTIGATIONS. 

Diseases of Pond Lilies: 

Object. — To establish the causes and work out life histories and the control 
of diseases of pond lilies. 

Procedure. — The investigations will comprise cultural studies of the causal 
organisms and inoculation experiments in greenhouse, laboratory, and 
field to establish causal relations and life histories; possibly also con- 
tinuation of control spraying experiments which have already given 
promise of results. 

Location. — The principal part of the investigation of this project will be 
carried out in the District of Columbia, but collecting and observation 
trips may be necessary through New York, New Jersey, etc. Field 
work also may be necessary in the neighborhood of Greenport (Long 
Island), N. Y. 

Date begun.— 191Z. 

Results. — No cultural or inoculation work has been found on record con- 
cerning any of the parasitic diseases of pond lilies. Several years ago 
a series of spray tests was conducted by the New Jersey Experiment 
Station against a leaf disease Mppnrently due to a Cercospora, but no 
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Diseases of Pond Lilies— Coutinued. 

cultural studies or inoculatiou work were recorded. Spraying experi- 
ments, cultural studies, and inoculation work were begun by the leader 
of this project during the summer of 1913 on a Helicoosporlum leaf 
disease doing considerable damage at tlie aquatic gardens of Mr. W. B. 
Shaw, Kenil worth, D. C. The work upon this serious disease is now 
nearly completed and ready for publication. Study is also now being 
made of several other fungous diseases of pond lilies, of a rather serious 
fungous leaf-spot of lotus, and of a leaf-rot of water lettuce. 

Probable date of completion. — January, 1917. 

Assignment, — Frederick V. Rand. 

Proposed expenditures, if>io-i 6'.— $1,200. 

Control of Bacterial Wilt of Tobacco: 

Object, — To determine means of jjreventing and eradicating the bacterial 
wilt disease of tobacco. 

Procedure. — An attempt will be made, on the one hand, to take advantage 
of certain weaknesses of the parasite which have been discovered; and, 
on the other hand, of the fact that certain methods of soil management 
appear to render tobacco particularly susceptible to wilt. New methods 
of cultivation and of soil treatment that appear likely to weaken the 
parasite and to strengthen the host are being tried. The field work will 
be checked up by similar exi)eriments in laboratory and greenhouse, 
where more exact control of conditions is possible, so as to determine 
the basic principles involved in the control of the disease. 

Cooperation. — I-rfiboratorj' and greenhouse experiments are conducted with- 
out cooperation. The field experiments are conducted in cooperation 
with the American Sumatra Tobacco Co. 

Location. — Laboratory and greenhouse work in Washington, D. 0. ; field 
experiments in Gadsden County, Fla., and later possibly at other points 
in Florida, as well as in Georgia. 

Date fte^ttw.— 1912. 

Results. — Field work was only started in October, 1914, but the results 
of this work are not yet evident. 

Probable date of completion. — 191S. 

Assignment. — R. E. B. McKenney. 

Proposed expondituresy 1915-16.-^,100. 

Altemaria Leaf Disease of Oucnrbits : 

Object. — To complete the llfe-hlstory work on the causal organism {Al- 
ternaria brassioae var. nigrescens Pegllon) and to devise methods of 
control for the disease. 

Procedure, — The investigation will comprise cultural studies of the causal 
organism and inoculation experiments to further work out the life his- 
tory and biological, relations of tl^e organism. 

Location. — I^aboratory and greenhouse experiments on this project to be 
carried out In Washington, D. C. ; field observations and experiments to 
be carried out in the neighborhood of Greenport (Long Island), N. Y., 
for the season of 1915: in addition, observation trips may be necessary 
through Maryland, Delaware, New Jersey, Michigan, Wisconsin. In- 
diana, and Iowa. 

Date begun.— 1^2. 

Results. — Successful cultural studies and inoculations have been carried 
oqt. but the work is not fully completed. Under this project considerable 
cultural and inoculation work has already been done and field observa- 
tions made since August, 1914. 

Probable date of completion. — January, 191S. 

Assignment. — ^Envin F. Smith. 

Proposed expenditures, 1915-16.-^2,226. 

Bacterial Wilt of Cncnrbits: 

Object. — ^To further investigate the biological and soil relations of the 
causal organism (Bacillus tracheiphilus Erwiu F. Sm.), to devise methods 
of control for the disease, and to further ascertain its distribution. 

Procedure. — ^The investigation will comprise cultural studies of the causal 
organism, and inoculation experiments In greenhouse and field relative 
to further working out the biological relations of the organism, such as 
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Bacterial Wilt of Cucurbits— Continued. 

qnestions regarding physiological strains on the various hosts, methods 
of infection, viability in the soil and in animal parasites, and In seed of 
infected fruit, with special reference to locating the manner in which the 
bacteria winter over. A histological and cytological study of the rela- 
tion between host and parasite will also be made. 

Cooperation. — Field experiments during the season of 1915 to be carried out 
through cooperation with growers in an Infected locality; this project 
also to be carried out in mutual cooperation with the Office of Cotton 
and Truck Disease Investigations in connection with its work in the 
Middle West on some other diseases of cucurbits. 

Locafion, — The principal investigations of this project to be carried out in 
the Laboratory of Plant Pathology, Washington, and in the neighborhood 
of Greenport (Long Island), N. Y. ; collecting and observation trips to be 
made through Maryland, Delaware, New Jersey, Michigan, Wisconsin, 
Indiana, and Iowa. 

Date begun.— 1014, 

Results. — The organism causing this disease has been previously investi- 
gated and reported in Centralblatt filr Bakterlologie, Band I, 1895. No. 
9/10. Work upon several phases of this project is now well under way. 

Probable date of completion. — January, 1918. 

Assignment — Frederick V. Rand. 

Proposed expenditures, 1915-16. — $1,560. 

Total, Special Investigations, $8,746. 

Total, Laboratory of Plant Pathology, $31,610. 

[Research.] 

PATHOLOGICAL COLLECTIONS. 

Pathological Herbarinm: 

Object. — To maintnin a collection of fungi demonstrative of the important 
economic bearing of fungi upon agricultural crops. The specimens com- 
prising the herbarium are arranged with a view to assisting mycological 
and pathological investigators in solving research problems or in the 
practical application of such problems. 

Procedure. — Valuable pathological or mycological material is acquired by 
the purchase of American and foreign sets of exsiccati. Specimens 
identified by members of the oflBce for mycologists, pathologists, collabo- 
rators, amateur collectors, or correspondents are retained, and other 
specimens are secured through the medium of the mycological exchange, 
through the deposition of type materinl by authors, through the agency 
of the Plant Disease Survey, and by collections made by members of the 
office staff. 

Location. — Washington, D. C. 

Date begun. — 1885. 

Results. — The herbarium contains over 75,000 specimens, exclusive of per- 
manent microscopic slides. This material is systematically arranged 
and is available for consultation by scientific workers. A large number 
of specimens have been added to the collections during the past year, 
but owing to the European war the issuance of certain sets of foreign 
exsiccati has been indefinitely delayed or suspended. The following \b 
a list of the sets of exsiccati received during the present yeir: Bartholo- 
mew—Fungi Columbiani,. Centuries 43-46, Nos. 4201-4600; Bartholo- 
mew — North American IJredinales, Centuries 11-14. Nos. 1O01-1-1O0: 
Brenckle— Fungi Dakotenses, Fasc. 11-12. Nos. 251-SOO; Garrett— Fungi 
Utahensea, Fasc. 9. Nos. 201-225; Jaap— Fungi Selecti Exsiccati. Fasc. 28, 
Nos. 676-700; Maire — Mycotheca Boreal i-Africana, Fasc. 5-7, Nos. 101- 
175; Rhem— Ascomycetes Exsiccati. Fasc. 53-Pi5, Nos. 2051-2125; Sydow— 
Mycotheca (^ermanica, Fasc. 25-26, Nos. 1201-1300; Torrend— Fungi 
Selecti Exslccsiti, Century 3, Nos. 201-300; Vestergren— Micromycetes 
Rariores Selecti, Fasc. 69-72. Nos. 1701-1800. 

Assignment. — Flora W. Patterson. 

Proposed expenditures, JP/5-ie.— $4,805. 
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Ijoolo^ieal Index and Host Index : 

Object. — To provide iuforniatioD relative to new genera or species; to 
furuisb data regarding tlie geograpiilcal distribution of diseases, their 
iuteiialty, and measures of euntrul or eradication. 

Procedure, — ^TLe activity of tliis project consists of two distinct lines of 
worl^ one pertaining to tiie lierbariuiu as furnishing an inventory of the 
fungi comprising the herbarium iind their respective hosts, and the 
other providing abstracts, translations, and illustrations of new, con- 
tested, or imperfectly known genera, species, or diseases. 

Location. — Washington, D. C. 

Date begun. — 1885. 

Rcitults. — ^The conspicuous activity in mycological and pathological lines has 
resulted in the acquisition of u large number of cards referring to these 
subjects. As in the previous year the following general divisions have 
been observed : Indexing of all new genera, including the generic diag- 
nosis, a copy of the illustrations, and author^s notes or comments ; indexing 
of new species, both American and foreign ; geogra])hlcal index with special 
reference to the indigenity of species; nomenclatqrial index peitaining 
to common names of fungi and fungous and physiological diseases of all 
countries and all languages; subject index, consisting of references to 
and abstracts from all pathological and mycological subjects, whether 
of a technical, general, or semipopulnr nature, particular attention being 
given to diseases the causal organisms of which have not been deter- 
mined ; addition of several thousands of cards to the Indexes as a result 
of this work. 

AsBignment. — Flora W. Patterson. 

Proposed expenditures, i9i5-i 6.— $2,180. 

lyeologieal Exchange: 

0&yec'/«— The object of this project has been the general dissemination of 
economic mycological and pathological information. 

Procedure. — Specimens are sent from the mycological exchange to experi- 
ment stations, agricultural institutions, collaborators, demonstrators, or 
teacbers of agriculture in secondary schools and others especially inter- 
ested In the economic study of fungi. This phase of the subject has been 
educational In character, but by the exchange of specimens with foreign 
mycologists much interesting material has been received by the othce. 

Cooperation. — This work is largely cooperative in character, ns the sets 
distributed are considered exchanges, although sets of 50 specimens were 
given to State agricultural experiment stations which had made appli- 
cation for them. 

Location. — Washington, D. C. 

Date begun.— IH^S. 

Results. — ^The work has created a more general and intelligent Interest in 
the subject of plant pathology, proving a valuable agent for demonstration 
l»urix)ses. 

Assignment. — Flora W. Patterson. 

Proposed expenditures, iPi5-i 6.— $1,200. 

Work of Identifleation: 

Object. — Determination of fungi in order to recommend measures for the 
control of plant diseases. 

Procedure. — ^Thls work may be considered under two heads — pathological 
identification and mycological identification. Under pathological Identi- 
fications are included the determination of species of fungi causing dis- 
eases of plants. Microscopic examinations are often sulHcIent for the 
solution of problems connected with well-established diseases, but new 
diseases always require a study of the life history of the causal organisms 
and relation to fungi already recognized as pathogenic. These identifica- 
tions frequently require cultural work, critical microscopic comparisons 
with authentic specimens, and inoculation experiments Under myco- 
logical Identifications may be understood the determination of fungi of 
taxonomic rather than pathological interest. The value of this work is 
constantly recognized, as field observations often reveal the parasitic 
nature of fungi at first supposed to be of systematic interest only. 

Location. — Washington, I>. C. 

Date begun.—lf^f). 
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.TForK ol IdOiiti!lefttioii--ConUnued. 

Results. — ^Among the fungi of especial current interest and identified first 
by this office may be naentioned the fungus causing the chestnut-bark 
disease, Ghrysophlyctis and Spondylocladium on the Irish potato, UstUago 
shiraiana, a serious smut disease of bamboos, and Kawakamia Cf/f^eri, an 
important disease of matting sedges. Under this project may be con- 
sidered the preparation and publication of a bulletin on the subject of 
edible and poisonous mushrooms and certain other fungi. Numerous 
identifications of fieshy fungi are made for correspondents and amateur 
collectors. Inquiries and advice as to mushroom culture require a large 
amount of time. General questions are answered by a form letter, while 
specific inquiries are replied to individually. As usual, a large number 
of miscellaneous identifications have been made for private Individuals, 
amateur collectors, and science teachers in elementary schools. The work 
of identification of Porto Rican fungi in collaboration with Mr. J. R. 
Johnston has had considerable attention. The investigation so far has 
consisted of a study of over 100 fungi, many proving to be new species, 
while one new ^enus remains to be described. A study was made of a 
new disease of hemp. One stage of the fungus had been reported from 
Italy a number of years ago, but no further mention could be found. 
The life history of the fungus was worked out in culture and observed In 
the field. It was found to consist of three difl'erent spore forms and was 
designated under its perfect stage as Botryosphaeria marconU (Cav.) 
Charles and Jenkins. A new peronosporaceous fungus on guava from 
Brazil has been the subject of investigation and the results of the study 
are soon to be published. 

Assignment — Flora W. Patterson. 

Proposed eofpenditures, 19.15-16.-92,866, 

Total, Pathological Colleetlons, $11,050. 

[Retearch.] 

FRUIT-DISEASE INVESTIGATIONS. 

SUPERVISION. 

Supervision : 

Object — To handle administrative, clerical, and such service and labora- 
tory work as pertains more or less to all the fruit-disease projecta 

Cooperation. — Bureau of Entomology, Insecticide and Fungicide Board, and 
Federal Horticultural Board. 

Location. — Washington, D. C. 

Date begun. — ^1905. 

Assignment. — M. B. Wnite. 

Proposed expenditures, 1915-16.-^8,120. 

GENERAL ORCHARD DISEASES. 

Pear-Blight Investigation and Eradieatlon : 

Object. — To complete the knowledge of pear blight by working out further 
details; to improve methods of control already devised, and to demon- 
strate to orchardists, inspectors, and others the best methods known; to 
breed pears and apples resistant to this disease, including stocks on which 
to graft other varieties. 

Procedure. — Laboratory work, microscopical and bacteriological. Is con- 
ducted; also field investigations and experiments, mostly near by In 
Virginia and Maryland; eradication work in the orchards in various 
parts of the country, particularly in California, Washington, and Ore- 
gon ; breeding work in the vicinity of Washington and at Arlington, Va. 

Cooperation. — Extensive cooperation In the field with State and county 
horticultural commissioners, fruit-tree Inspectors, experiment-station 
workers and orchardists, particularly on the Pacific coast. 

Location. — ^Washington, D. O. ; Arlington, Va. ; orchards in various parts 
of the country, particularly California, Washington, Oregon, Virginia, 
and Maryland. 

Date begun.— 188Q. 

Results. — ^A method of control by eradication has been discovered. This 
has been quite largely but not completely put Into practice In different 
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Pear-Bligrlit Inyestigation and Eradieation— Continued. 

sections, particularly on the Pacific coast, and has resulted in saving the 
pear industry in California, Washington, and Oregon, and in benefits 
to other pear sections. 

Prol>ahle date of completion, — The research work has been practically com- 
pleted, though certain phases, as the disease reappears each year, call 
for further detailed studies. The date^ of completion of the eradication 
work and cooperation in control of the disease is somewhat indefinite. 

Assignment. — M. B. Waite. 

Proposed expenditures, 1916-16. — $1,500. 

Llttle-Peaeb and Peaeh-TellowB InTestigrations : 

Object. — ^To investigate the nature, distribution, and method of control of 
these diseases and to assist the various States in control work. 

Procedure. — This project involves certain incidental laboratory studies, 
but principally field-service work in promoting the control. 

Cooperation. — In control work with various State and county horticultural 
inspectors. 

Location. — Laboratory work, Washington, D. C. ; field work, mainly control, 
probably in Michigan, New York, Pennsylvania, and Connecticut. 

Date begun.— Begun by Erwin F. Smith in 1887; transferred to M. B. 
Waite In 1899. 

Results. — ^The cause of these diseases has not yet been discovered. A prac- 
tical method of control of peach yellows by eradication has been exten- 
sively promoted by this work. Little peach has been classified in the 
peach-yellows group and a practical method of control by eradication 
discovered and developed. 

Assignment. — M. B. Waite. 

Proposed expenditures, 1915-16. — $400. 

Croim-Gall of Frnits: 

Object. — To make available to orchardists results of research; to aid nur- 
serymen and orchardists in eliminating the disease; to carry on field 
tests for this purpose. 

Procedure. — Assistance is rendered to nurserymen and orchardists to con- 
trol the disease and to State and local horticultural inspectors by decid- 
ing doubtful cases. Field tests are conducted in propagating healthy 
trees, and observations are made on the behavior of diseased trees when 
planted in orchards. 

Cooperation. — Nurserymen, orchardists, and various State and county 
horticultural inspectors. 

Location. — ^Mainly Washington, D. C. 

Date begun.— 19Q0. 

Results. — Important steps toward control in nurseries have been made. The 
results of the work of other investigators are made available to growers. 

Assignment. — ^M. B. Waite. 

Proposed expenditures, 1915-16.— $300. 

Pollination of Orchard Frnits: 

Object. — To continue an old project by perfecting knowledge of certain de- 
tails of pollination and fruit-setting problems. 

Procedure. — Hand pollinations of blossoms are made in the orchards and 
the results studied. 

Location. — Vicinity of Washington, D. C. 

Date begun,— 1S90. 

Results. — Important discoveries in self-sterility of fruits ; improved methods 
of planting orchards to secure cross-pollination. 

Probable date of completion.— The main project is already completed; cer- 
tain points require further study. 

Assignment. — M. B. Waite. 

Proposed expenditures, 1915-16.— $300, 

Apple Cankers of the United States: 

Object.— To determine the cause of and remedy for various apple cankers 
and to study the life history of the causative organisms. 

Procedure. — Laboratory stuflies, both microscopical and cultural, are made 
of diseased material ; field tests in eradication and control in orchards 
conducted. 

Location. — ^Washington, D. C, and apple orchards in various States. 

98651—15 ^9 PooaTr> 
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Apple Cankers of the United St«te8--CoDtiQued. 
Date begun. — 1903. 
Results, — ^Accumulation of data; practical experience in control; service 

to a large number of fruit growers. 
Assignment. — M. B. Waite. 
Proposed expenditures, 1915-16. — ^$1,000. 

Apple Black-Heart: 

Object. — To find the cause of this disease and develop a remedy or control 
methods. This disease blackens the inside of the trunks of young apple 
trees, causing premature decay and dften death. It often causes serioaa 
damage in the Middle Western States. 

Procedure. — Laboratory studies, including bacteriological culture work, are 
carried on ; also field examinations in various orchards and nurseries. 

Location. — Principally in the Middle Western States; in Maryland and 
Virginia ; laboratory work at Washington, D. C. 

Date begun.— 1903. 

Results. — Preliminary bacteriological researches have been made. Crown- 
gall and other organisms have been found associated with the disease. 

Assignment. — M. B. Waite. 

Proposed expenditures, 1915-16.-4^800. 

Shot-Hole and Twig-Spot of Peaches and Apricots: 

Object. — To differentiate the various diseases, including the gumming fun- 
gus of the peach, which is the principal one; to find the cause of the 
apricot spot and remedies for the same. 

Procedure. — Laboratory studies and field studies, including spra3^ng ex- 
periments. 

Cooperation. — Fruit growers. 

Location. — California. 

Date begun.— '1906. 

Results. — A perfect spraying remedy has been found for the peach gumming 
fungus; apricot disease not yet perfected. 

Probable date of completion. — Main project on the peach practically com- 
pleted; on the apricot, 1918. 

Assignment.— U. B. Waite, W. S. Ballard. 

Proposed expenditures, lPi5-itf.— $200. 

Nut Diseases: 

Object. — To find causes of and remedies for various nut diseases and to 
develop control measures. 

Procedure. — Usual laboratory and field investigations, including the estab- 
lishment of a temporary field laboratory at Thomasville, Ga., for special 
study of pecan diseases in the heart of the principal pecan district 

Cooperation. — Nut growers. 

Location. — Washington, D. C. ; Thomasville, Ga. ; and field work mainly in 
Georgia, Florida, Alabama, and Louisiana. 

Da/e^&efTun.— 1909. 

Results. — A thorough study of pecan scab, including methods of control, 
has been made; remedies devised for certain pecan leaf diseases by 
spraying in the nursery; rapid building up of knowledge of pecan dis- 
eases in progress. 

Assignment. — S. M. McMurran. 

Proposed expenditures, 1915-16. — $2,500. 

Boot-Rot Diseases of Fmit Trees: 

Object. — To ascertain causes, life history, and methods of dissemination of 
the fungi responsible for root-rot diseases of fruit trees and to develop 
control or remedial measures. 

Procedure. — This project involves laboratory work, including microscopical 
examinations and cultures ; study of diseased trees in the orchards and 
of diseased nursery stock; inoculation tests and pathological Investiga- 
tions. It is proposed to push this project more actively In the future. 

Cooperation. — Federal Horticultural Board and various horticultural in- 
spectors over the country in identification of material. 

Location. — Washington, D. 0. Disease all over the United States. 

Date begun.— 1900. 

Results. — Data and specimens accumulated but no remedy yet found. 

Assignment. — M. B. Waite. 

Proposed expenditures, 1915-16.-^700. /^^^/^l^ 
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Frost Injuries to Frnit Trees: 

Object. — ^To apply pathological methods to the study of frost Injuries. 

Procedure. — Frost injuries are followed up as they occur in different sec- 
tions of the United States ; the tissues are examined microscopically and 
sometimes bacteriological cultures made; data and observations, drawings, 
and photographs of frost Injuries and records of weather conditions 
which produce them are accumulated. Field studies are made on the 
behavior of fruit trees injured in varying degrees. 

Cooperation. — Fruit growers, nurserymen, cold-storage houses, and some- 
times fruit-tree inspectors. 

Ijocation. — Washington, D. C, and orchards at various points. 

Date heffun.—lfi90 

Results. — Better understanding of the injuries to fruit and fruit trees and 
methods of handling frost-injured trees. 

Assiffnment. — M. B. Waite. 

Proposed expenditures, 1915-16. — $400. 

SprayiniT Apparatus and Spraying Efficiency: 

Object. — To investigate In orchards the relative efficiency of the many 
^pes of spraying apparatus now on the market when in actual use in 
the control of diseases. Attention will be given to the most economical 
types of spraying apparatus for given kinds of work and service. An 
estimate of spraying efficiency as practiced by various orchardists, vlne- 
yardists, etc., will be made, as a basis for suggestions in improvement 
in snch work. 

Procedure. — Different types of spraying machinery In operation in orchards 
will be observed, to determine their comparative value and efficiency 
under varying orchard and farm conditions. In this connection observa- 
tions will be accumulated on the efficiency of the work as accomplished 
by different Individuals, and special Inquiries will be made to determine 
wherein spraying operations do not glvo entirely satisfactory results ns 
to control of diseases. 

Cooperation. — ^This work is carried on in cooperation with the Bureau of 
Entomology and the Office of Public Roads and Rural Engineering. The 
strictly engineering and mechanical work is conducted by the Office of 
Public Roads and Rural Engineering. Cooperative arrangements have 
been made between these three bureaus with reference to the conduct of 
this work. 

Loco tfo».— Washington, D. C. : spray-apparatus factories, orchards, and 
vineyards in various parts of the country. 

Date begun. — ^Actually begun in 1886; taken up by the present leader in 
1892; formulated as a joint cooperative project in 1915. 

Remits. — The work in past years has rewjlted in many detailed Improve- 
ments, which have been utilized especially as suggestions to manufac- 
turer«> and orchardists. Information in Farmers* Bulletins 243, 284, 440. 
and 492. 

Assignment. — M. B. Waite. 

Proposed expenditures, 1915-16.^^1,000. 

liseellaneons Oreiiard Diseases: 

Object. — To investigate minor orchard diseases not covered in special proj- 
ects and diseases which suddenly assume importance. 

Procedure. — ^The usual pathological methods are followed. Including labe- 
ratory examinations, microscopic study, culture study, and field work. 

Cooperation. — Fruit growers and horticultural inspectors. 

Location. — Washington, D. C. ; orchards over the United States. 

Date begun.— 1S90. 

Results. — ^Data have been accumulated about special diseases; service ren- 
dered to orchardists and to State and experiment-station pathologists 
and horticultural inspectors through examination of specimens and cor- 
respondence. In case of apple cedar rust important practical benefits 
have been derived through the promotion of control by the destruction of 
the red cedars. 

Assignment. — ^M. B. Waite. 

Proposed expenditures, ift/5-lff.— $3,176. 

Tital, General Oreiiard Diseases, $11,775. 
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GRAPE AND SMALL-FRUIT DI8BA8BS. 

Cranberry Diseases: 

Object — To investigate causes, improve control and preventive methods, 
and study habits and life histories of causative organisms, with special 
reference to the blossom-end rot, black-spot, and other recently discovered 
troubles. 

Procedure. — This project involves spraying experiments, field studies of 
new or recently discovered diseases, especially blossom-end rot, and trial 
of various methods of reducing loss from rot after harvesting. Tlie 
relation of methods of picking and handling to development of rot be- 
tween picking and marketing is being studied. 

Cooperation. — Massachusetts Experiment Station. 

Location. — Washington, D. C. ; Arlington, Va. ; Massachusetts, New Jersey. 
Oregon, and Washington. 

Date begun.— 1^1. 

Results. — ^Additional knowledge of the organisms causing disease, their dis- 
tribution, habits, and methods of control has been accumulated. Treat- 
ment of bogs by flooding with copper-sulphate solution indicates benefit 
in keeping qualities of fruit. 

Assignment. — C. L. Shear. 

Proposed expenditures, 1915-16. — $3,500. 

Grape Diseases: 

Object. — To determine causes, discover or improve control methods, and 
study life histories and habits of causative organisms. 

Procedure.— The work Includes spraying experiments, laboratory investi- 
gations, studies of relative varietal resistance, and cross-inoculatioD ex- 
l)eriments. 

Cooperation. — New Jersey Experiment Station. 

Location. — Washington, D. C. ; Arlington, Va. ; and Yineland, N. J. 

Date begun.— 1905. 

Results. — Much additional knowledge of the organisms, their distribution, 
and control has been accumulated. 

Assignment. — C. L. Shear. 

Proposed expenditures, 1915-16. — $3,500. 

Diseases and Bot« Developing in Pioking, Paeking, and Transportation of 
Small Frnlts: 

Object. — To determine the organisms and conditions causing loss In picking, 
packing, and shipping and to develop methods of remedying such con- 
ditions. 

Procedure. — Laboratory studies of organisms involved; field studies of 
methods of picking, handling, and shipping; and experiments for the 
control or removal of causes. 

Cooperation. — Growers and shippers. 

Location. — Washington, D. C., and various small-fruit growing centers. 

Date begun. — 1915. 

Results. — Several fungi causing rot In the field, especially in strawberries, 
isolated and studied. 

Assignment. — C. L. Shear. 

Proposed expenditures, 1915-16. — $1,500. 

Miscellaneons Small-Frnlt Diseases: 

Object. — To study fungous and physiological diseases of raspberries, black- 
berries, currants, gooseberries, and strawberries, and methods of preven- 
tion or control. 

Procedure. — Eradication and sanitary methods and spraying experiments: 
laboratory and field studies of the organisms and conditions causing 
disease. 

Cooperation. — Small-fruit growers. 

Loca/ioti.— Washington, D. C. ; Arlington, Va. ; and Vlneland, N. J. 

Date begun.— 190Q. 

RcMiUs. — Increased knowledge of the life histories of the parasites, their 
importance, distribution, and control. 

Assignment. — C. L. Shear. 

Proposed expenditures, 1915-16.— 9S,Q00. 

Total, Grape and Small-Frnlt Diseases, $11,500. 
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CITBUS AND 8UBTB0PICAL FBUIT DISEASB& 

Citnu and Sabtropioal Fruit Dlseaseg: 

Ohfect, — To find causes, life history of the organisms, and methods of con- 
trol and extermination, especially of citrus canker. 

Procedure.— The usual bacteriological and pathological laboratory and field 
studies are conducted, including spraying experiments and tests of fer- 
tiliTOr and the effects of various methods of culture on citrus diseases. 

Cooperation. — State officials and associations and growers throughout the 
Gulf coast districts. 

Location, — Washington, D. C; temporary field laboratories at Plymouth, 
Orlando, and other points in Florida and on the Gulf coast. 

Date begun. — Under old Division of Pathology, in 1892 ; later in subtropical 
laboratory, Miami, Fla.: transferred to Fruit-Disease Investigations In. 
1908 ; present work actually Inaugurated In 1912 ; special experiments for 
control of citrus canker begun In 1914. 

Results. — Preliminary studies of citrus diseases have been made and experi- 
ments are now under way. The distribution and behavior of citrus 
canker in the field on various citrus hosts from Florida to Texas have 
been determined. The bacterial nature of citrus canker was discovered 
and proved by Miss Clara H. Hasse in the laboratory and with green- 
house material at Washington. Paper In Journal of Agricultural 
Research, vol. 4, No. 1, " Pseudomonas Cltrl, the Cause of Citrus Canker." 

Assiffnment. — J. G. Grossenbacher. 

Proposed expenditures, 1915-16,— fl0,4O0. 

FBUIT BOTS AND SPOTS AND PfiTSIOLOGICAL FBUIT DISEASES. 

Fmlt Rots and Spots and Certain Belated Physioloirieal Diseases: 

Object. — ^To determine the cause and remedy for rots of deciduous orchard 
fruits and to study these rots after picking time and when In transit, In 
storage, and on the market; to study the pathological changes in the 
tissues In deciduous fruits produced by the punctures and sucking of 
insects, and distinguish between the spots resulting from insect punc- 
tures and the physiological bitter-pit; and to perfect methods of control 
for apple and peach powdery mildew. 

Procedure. — Characteristics of rots and fungi will be studied from both 
mycologlcal and physiological points of view; fruit known to be punc- 
tured by particular ^n8ects will be obtained and the general and micro- 
scopic effects studied; spraying experiments In devising and testing new 
fungicides for powdery mildew will be undertaken. 

Cooperation. — Insecticide and Fungicide Board; Bureau of Entomology: 
Entomologist, Santa Cruz County, Cal. 

Location. — ^Washington, D. C. ; Vancouver and Wenatchee, Wash.; Salem. 
Oreg. ; Vienna, Va. ; Watsonville, Cal. ; storage work in various sections. 

Date ftei^fin.— 1888-1890. 

Results. — ^A large number of fungi have been Isolated and their power to 
produce rots under various storage conditions determined. The blossom 
Infection of brown- rot on prunes and cherries has been found to be very 
extensive In the Columbia and Willamette Valleys, and spraying experi- 
ments have shown the possibility of controlling the trouble under the 
conditions existing there. The stigmonose disease has been more clearly 
set off from bltter-plt and other related troubles, and some insects of Im- 
portance have been determined and their effects studied. A practical 
method of control In the Watsonville, Cal., district for powdery mildew 
has been discovered to be by spraying with Iron-sulphld mixture. De- 
partment Bulletin 120, "Apple Powdery Mildew and Its Control In the 
Pajaro Valley," published. 

Assignment.--ChaT\eB Brooks, W. S. Ballard, J. S. Cooley, D. F. Fisher. 

Proposed expenditures, iflij-i^.— $4,800. 

fmit^Sjiot of Jonathan and of Grimes and Other Yellow Apples, and Apple 
Bitt€r-Pit: 

Object. — ^To determine the nature of these diseases, their causes, and 

methods of prevention. 
Procedure.— A study will be made of tlie effect of nutrition, water supply, 

cultural methods, and various conditions of storage on apple bitter-pit. 

Irrigation and fertilizer experiments will be made In Jonathan, Grlmes,r 
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Fruit-Spot of Jonathan and of Grimes and Other Yellow Apples, and Apple 

Bitter-Pit— Continued, 
and other yellow-apple orchards; and particular study will be made of 
apples after they are picked and when In transit, In storage, and on the 
market. 

Location. — Washington, D. C. ; Wena tehee, Wash. ; Salem, Oreg. ; and various 
other points in the United States. 

Date begun. — On apple bitter-pit in 1909 ; fruit-spot of yellow apples in 1U12. 

Results. — Data have been obtained that separates the apple bitter-pit dis- 
ease from other closely related troubles. Some of the orchard conditions 
which Influence the amount and development of the bitter-pit and fruit- 
spot of the yellow apples have been determined. 

Assignment, — Charles Brooks, D. F. Fisher. 

Proposed expenditures, 1915-16. — $3,500. 

Miseellaneons Physiologieal Frnit Diseases: 

Object. — To determine the elTect of soil and subsoil constituents on fruit 
diseases, including the relation of artificial Ingredients in the soil to 
orchard diseases; to study the causes of certain unknown diseases sup- 
posed to be due to unfavorable environment, and to discover the en use 
and remedy of the various diseases of the chlorotic type and distinguish 
between the principal types. 

Procedure. — ^Apply physiological and pathological methods to the study of 
diseased orchards: study the effect of climatic conditions, especially on 
the nonparasitic diseases; Investigate soil conditions, chemical and me- 
chanical, and the relation of soil moisture to certain diseases. Micro- 
scopic and laboratory investigations will be conducted; also field in- 
vestigations of the new disease known as "little leaf" of the peach in 
California, a supposedly physiological trouble. 

Cooperation, — Orchardlsts, fruit growers, and State and county horticul- 
tural commissioners in various sections. 

Location. — Washington, D. C. ; Watsonville, Cal. ; and Western States; on 
peach little leaf, San. Joaquin Valley, Cal. 

Date 6e^un.— 1891. 

Results. — Data have been accumulated regarding these little-known dis- 
eases and in regard to the nature and distribution of chlorotic diseases. 
The "little apricot" trouble in Idaho has been identified as a subsoil 
and irrigation difficulty. The important discovery of the benefits of 
winter spraying with nitrate of soda in California has been made and 
extended to Washington and Oregon. Publication: "Winter Spraying 
with Solutions of Nitrate of Soda," Journal of Agricultural Research, 
vol. 1, No. 6. 

Assignment. — W. S. Ballard. 

Proposed expenditures, 1916-16. — $6,000. 

Total, Fruit Rots and Spots and Physiological Fruit Diseases, $14,300. 

ORCHARD-SPRATING EXPERIMENTS. 

Investigations of Apple Bitter-Rot, Bloteh, and Leaf Diseases, Peach and 
Plum Brown-Rot and Seab, and Japanese Plum Disease: 

Object. — To develop routine systems of spraying; test the use of combina- 
tion sprays of insecticides and fungicides ; obtain Information on the life 
histories of the causative fungi or other organisms, especially as to 
manner of wintering, and determine the nature and best means of eradi- 
cation or control of each of these diseases. 

Procedure. — Field and laboratory studies of a bacteriological, pathological 
and mycologlcal nature are conducted to determine the results of spraying 
tests and of inoculation tests and cultures for the isolation of various 
fungi, and to perfect and improve the methods of control and eradication 
of the cankers and other diseases. 

Cooperation. — Bureau of Entomology, in the peach and plum brown-rot 
and scab investigations and general orchard-spraying experiments. 

Location. — Washington, D. C; Virginia, Maryland, Arkansas, Missouri, 
Illinois, and other States. 

Date begun. — Apple bitter-rot, 1903: blotch and orchard-spraying experi- 
ments, 1906; i)each and plum brown-rot nnd scab investigations, 1904; 
apple-leaf disease, 1909 ; Japanese plum disease. 1902. 
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liTestlgAtions of Apple Bitter-Bot, Blotoh, and Leaf Diseases, Peaeh and 
Plum Brown-Kot and Seab, and Japanese Plum Disease— Continued. 

Results, — Combined spraying schedules for the apple and peach in various 
sections perfected ; treatment of brown-rot and peach scab perfected ; good 
results on other stone fruits ; data in Fanners' Bulletin 440. Successful 
treatment found for bitter-rot and blotch by late summer spraying with 
Bordeaux mixture and under unfavorable conditions by eradicating all 
cankers, including minor cankers and dead twigs in the winter; data in 
Farmers* Bulletin 492 and Journal of Agricultural Research, vol. 4, 
No. 1, " Sources of the Early Infections of Apple Bitter-Rot." Differ- 
entiation of several leaf diseases and proof of their cause by various 
fungi. Improved methods in the control of these diseases in the orchards. 
Farmers* Bulletin 492 and Journal of Agricultural Research paper, 
" Experiments with Apple Leaf-Spot Fungi," vol. 2, No. 1. 

Assignment. — John W. Roberts. 

Proposed ewpenditures, 1915-i6.— {f5,800. 

Total, Fruit-Disease Inyestigations, $61,535. 

[ResMrch.] 

INVESTIGATIONS IN FOREST PATHOLOGY. 

SUPERVISION. 

Sapenrision.: 

Object* — ^To care for office and laboratory routine. 
Location. — Washington, D. 0. 
Date begun.— 1901, 
Assignment. — ^Haven Metcalf. 
Proposed expenditures, 1915-16— H^O^- 

DISEASES OF ORNAMENTAL AND SHADE TREES AND SHRUBS. 

liseellaneoRS Diseases of Shade and Ornamental Trees and Shrubs: 

Object, — Investigation of these diseases with reference to control. 

Procedure. — Studies are made to determine the weak points in the life 
history of these diseases; studies to improve and standardize methods 
of tree surgery ; studies of varietal and specific resistance to disease. 

Cooperation. — Department of Botany, Brown University, Providence, R. I. 

Location. — Washington, D. C, and Providence, R. I. 

Date begun,— 1901. 

Results. — Many demonstrations have been made of the best methods of tree 
surgery and disease treatment; certain standard methods published 
(Department Yearbook for 1913) ; increased use of ginkgo as a result of 
demonstration of its resistance to disease and smoke; thousands of in- 
quiries regarding these diseases from correspondents all over the United 
States answered. 

Assignment. — J. F. Collins. 

Proposed expenditures, 1915-16.— ^^2,012. 

Surrey of Diseases of Shade and Ornamental Trees and Shrnbs: 

Object. — ^To record the distribution, extent, and. annual occurrence of dis- 
eases of shade and ornamental trees and shrubs in the United States, 
with particular reference to their danger as possible epidemics. 

Procedure. — Data are collected by correspondents and collaborators, and by 
members of this office in connection with field work on other projects. 
Studies are also made of fungus herbaria collections. 

LooaWon.— Washington, D. C. ; Providence, R. I. ; and generally throughout 
the United States. 

Date begun, — ^1913. 

Results. — Several new and potentially dangerous diseases have been dis- 
covered and measures taken to control their spread. 

Assignment,— Unven Metcalf, J. F. Collins, Perley Spaulding. 

Proposed expenditures , 1915-16.-^1,888. 
Total, Diseases of Ornamental and Shade Trees and Shrubs, $4,800. 
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PATHOLOGICAL PROBLElfS IN WOOD PRESERVATION. 

Deoay of Mining Timbers: 

Object. — To secure knowledge of the exact cause of decay In mining tim- 
bers, witli n view to improving methods of preservation. 
. Procedure. — Visiting mines, locating and identifying the fungi causing the 
most serious timber rot, and determining their sensitiveness to various 
wood preservatives. 

Cooperation. — Forest Products Laboratory, Forest Service. 

Location, — Madison, Wis. 

Date begun.— 1909. 

Results. — Definite knowledge of the causes of certain types of decay of 
mining timbers has been obtained. 

Probable date of completion. — July 1, 1916. 

Assignment. — C. J. Humphrey. 

Proposed expenditures, 1915-16,-9^80. 

Pathological Problems of Deterioration of Fire-KlUed Timber: 

Object. — To determine the relation of fungi and associated conditions to 
the deterioration of fire-killed timber. 

Procedure. — Detailed field studies are made in burnt-over tracts, with sob- 
sequent life history and Identification studies of the saprophytic fungi 
involved. 

Cooperation. — Forest Service. 

Location. — National Forest District No. 1 ; headquarters, Missoula, Mont 

Date begun.— 1912. 

Results. — Definite knowledge of deterioration factors obtained in the cases 
8tu<^led. 

Probable date of completion. — July 1, 1917. 

Assignment. — James R. Weir. 

Proposed expenditures, 1915-16. — $985. 

Mlseellaneons Pathological Problems of Wood Preservation : 

Object. — To work out miscellaneous problems on the pathological aspects 
of wood preservation. 

Procedure. — The work involves studies of the specific toxicity of wood pre- 
servatives against certain saprophytes ; of the cause, conditions, and pos- 
sible means of control of decay in building timbers, especially under yard 
and storage conditions; of the histology and cytology of wood rot In 
general ; of the natural resistance of various species of wood to. decay. 

Cooperation. — Forest Products Laboratory, Forest Service. 

Location. — Madison, Wis. 

Date begun.— 1909. 

Results. — Definite knowledge has been obtained as to the causes and con- 
ditions of various wood rots and the specific action of various preserva- 
tives; practical results reflected In the wood-preservation work of the 
Forest Products Laboratory. 

Assignment. — C. J. Humphrey. 

Proposed expenditures, 1915-16, — $2,660. 

Total, Pathological Problems in Wood Preservation, $4,325. 

> FOREST-TREE DISEASES. 

Effeots of Snlphnr and Other Gases on Forest Trees: 

Object. — To study effects and conditions with reference to control or 

abatement. 
Procedure. — The work will be limited this year to laboratory studies and 

the preparation of results for publication, unless new litigation arises 

calling for expert testimony. 
Cooperation. — Forest Service. 

Location. — Washington, D. C. ; Anaconda, Mont.; and Ducktown, Tenn. 
Date begun. — 1904. 
Results. — Information, especially in reference to degree and distance of 

damage, relative resistance of species, etc., has been collected and is 

available for correspondence, expert testimony, etc. 
Probable date of completion. — July 1, 1916. 
Assignment. — George G. Hedgcock. 
Proposed expenditures, 1915-16. — $959. ^ , 
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BlaeiMg of Forest Nnnery Stock: 

OJ^ject. — Investigation of tliese diseases with reference to control. 
Procedure, — This project Involves the testing of the effects of various soil 

fonglcides and amendnaents, of spraying, and of modifications of nursery 

practice on " damplng-off " and other nursery diseases. 
Cooperation. — Forest Service and private nurserymen. 
Location, — Cass Lake, Minn.; East Tawas, Mich.; Wasatch National 

Forest; and many other national and private forest nurseries in U 

States. 
Date begun. — ^1910. 
Results. — Effective commercial control of these diseases has heen effected 

in the localities studied. 
Assignment. — Carl Hartley, Roy Q. Pierce. 
Proposed Citpenditures, i9i5-l^.— if0,355-. 

Preliminary Disease Survey of the National and Other Forests: 

Object. — ^To secure fundamental knowledge on present conditions of the 
forests of the United States with respect to disease. • 

Procedure. — Data are collected by members of the office in connection with 
field work on other projects, and by correspondents and collaborators, on 
the distribution, extent, and annual occurrence of various tree diseases 
Studies are also made of herbaria and fungus collections. 

Cooperation. — Forest Service. 

Location. — Washington, D. C; Madison, Wis.; Missoula', Mont.; Albu- 
querque, N. Mex. ; San Francisco, Cal. ; and generally throughout the 
United States. 

Date begun.—WOl. 

Results. — Substantial contributions have been made to the knowledge of 
the range, seriousness, and significance In forestry of various tree diseasea 

Probable date of completion. — January 1, 1918. 

Assignment. — George G. Hedgcock. 

Proposed expenditures, 1915-16.-^2,068. 

CooperatlTe Field Studies and Demonstrations In Forest Pathology: 

Object. — ^To determine the best methods of controlling tree diseases, par- 
ticularly in the national forests. 

Procedure. — From detailed and statistical studies of diseased ' trees In 
typical areas, rotation and cutting cycles based on diseases are estab- 
lished and improved marking and scaling methods developed. 

Cooperation. — Forest Servicfe. 

Location.— Missoula, Mont.; Albuquerque, N. Mex.; San Francisco, CaL; 
and generally throughout National Forest Districts 1, 3, 5, and a few 
localities in District 6. 

Date begun.— IQIS. 

ResfUts. — ^Development of methods now in regular use in enforcing the 
" sanitary clause" in timber-sale contracts; improved methods of handling 
certain of the so-called " decadent species." 

Assignment. — B. P. Meinecke, James R. Weir, W. H. Long. 

Proposed expenditures, 1915-16.-910,262. 

lisoellaneons Forest-Tree Diseases: 

Object. — Investigation, with reference to control, of the nature and life 

history of various tree diseases. 
Procedure. — ^The usual methods of investigation of plant diseases are applied 

to forest-tree diseases. 
Coperation. — Forest Service. 
LocaHon.— Washington, D. C. ; Providence, R. I. ; Madison, Wis. ; Missoula, 

Mont. ; Albuquerque, N. Mex. ; and San Francisco, Cal. 
Date begun.— 191B. 
Results. — Fundamental contributions made to the knowledge of about 30 

diseases. 
Assignment. — Haven Metcalf, George G. Hedgcock. 
Proposed expenditures, 1915-16.— H,11Q. 

Total, Forest-Tree Diseases, $27,400. 
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IMPORTED AND EPIDEIOC TREE DISEASES. 

Imported and Epidemio Tree Diseases: 

Object. — Investigation of the white-pine blister rust, the chestnut bark 
disease, the pitch-pine blister rust, and other imported and epidemic tree 
diseases, with reference to their control. 

Procedure, — In the course of work under projects, " Survey of diseases of 
shade and ornamental trees and shrubs" and "Preliminary disease 
survey of the national and other forests," the attention of this office 
is called to these diseases. Their life histories are then studied to find 
weak points for attack and their range, origin, and means of ^read 
determined. Under this project the fundamental problems of si»read and 
adaptation of Introduced diseases and the problems of susceptibility of 
native tree species to foreign diseases are being studied. 

Cooperation. — Federal Horticultural Board; also informal cooperation with 
State foresters, firms, and private individuals. 

Location. — Washington, D. C. ; Providence, R. I. ; and various field points lu 
Vermont, New Hampshire, Massachusetts, New York, Pennsylvania, New 
Jersey, Virginia, and other States. 

Date begun,— 1901. 

Results. — The importation of 5-leaf pines has been prohibited. The white- 
pine blister rust has apparently been eliminated wherever found. The 
real nature and origin of the chestnut bark disease has been discovered; 
the manner of its distribution determined ; extensive destruction of ad- 
vance infections effected ; utilization of disease-killed trees made possible: 
resistant and immune Asiatic strains discovered, and also other favor- 
able stock for breeding for resistance. Fundamental contributions have 
been made to the knowledge of these diseases, the pitch-pine blister nl^^ 
and other diseases of similar character. 

Assignment. — Haven Metcalf. Perley Spauldlng. 

Proposed expenditures, i9io-i 6.— $21,130. 

Total, Inyestlgations in Forest Pathology, $61,095. 

[RMearch.] 

COTTON AND TRUCK DISEASE INVESTIGATIONS. 

SUPERVISION. 

Supervision : 

Object, — To provide for administrative, clerical, and routine laboratory 

work necessary for the proper conduct of the research projects. 
Location. — Washington, D. C. 
Date begun,— 1901. 

Assignment, — W. A. Orton, H. A. Edson. 
Proposed expenditures, i9i5-J 6.— $15,462. 

COTTON DISEASES. 

General InTestlgation of Cotton Diseases: 

Object. — To study cotton diseases, discover preventive or remedial treat- 
ment, and breed resistant varieties, especially early, big-boiled, wilt- 
resistant varieties adapted to boll-weevil conditions in the eastern part 
of the cotton belt. The latter phase Is nearing completion. Patholo^cal 
studies, especially on root-rot, need to be extended. 

Procedure. — General pathological work is carried on in the Washington 
laboratory. Resistance breeding is conducted on plats of Infected land 
rented from farmers. 

Location. — Washington, D. C. ; Monetta and Florence, S. C; and other 
points in the Southern States. 

Date begun.— The general studies in 1899, the first wilt-resistant breeding 
in 1901, and the breeding for early big-boUed sorts in 1908. 

Results. — Three promising new strains now in increase plats; others, in- 
cluding long-staple,' wilt- resistant, Upland types, under test; methods of 
control for cotton diseases, published in B. P. I. Bulletin 105 (part 2). 
B. P. I. Circular 9, and Farmers' Bulletin 555, demonstrated to be suc- 
cessful. 
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General Inyestlgratioii of Cptton Diseases— Continued. 

Probable date of completion.— Wilt studies in 1016 ; wilt-resistant breeding 

in 1917. 
A89iffnment,—W, A. Orton, W. W. Gilbert, L. O. Watson, C. A. McLendon. 
Proposed ewpenditurea, i»/.5-i 6.— $1,308. 

Cooperatiye Wllt-Besistant Cotton and Cowpea Breeding: 

Object.— To instruct farmers in methods of breeding wilt-resistant cotton 
and cowpeas, stimulate production of resistant seed, and demonstrate 
methods for control of root-knot ; also to maintain a connection between 
the bureau Investigators and department and State extension workers. 

Procedure. — The project leader works with a collaborator in each State to 
train plant breeders in the State, guide them in their methods, and stimu- 
late the production of pure strains of the resistant varieties originated 
by the department. Demonstrations are carried out through- county and 
local agents, whom the project leader instructs in plant-disease control 
through personal visits and attendance at meetings. The county and local 
agents pass the information on to the farmers. This project will be 
closed as soon as the work is ready to turn over to the States Relations 
Service. 

Cooperation. — South Carolina and Alabama experiment stations. 

Location. — Florence, S. C. ; Auburn, Ala.; and other points in the States 
named. 

Date begun.— 1911. 

Results. — The work in Georgia has been fully organized and turned over 
to the State. The South Carolina work is well organized, and a large 
number of cooperative breeders are each year raising wilt-res! stant cot- 
ton and wilt and root-knot resistant cowpeas, under the supervision of 
this department, for sale to growers. In Alabama a good beginning has 
been made and a number of cooperative breeders located who will rnlse 
wilt-resistant seed this year. Close relations are maintained with exten- 
sion workers. Results published in Bureau of Plant Industry Document 
648, B. P. I. Circular 92, and Farmers' Bulletin 565. 

Probable date of completion. — In South Carolina and Alabama, 1917. 

Assignment. — L. O. Watson, C. A. McLendon, H. B. Tlsdale. 

Proposed expenditures, 1915-16.— 92,SiO. 

Total, Cotton Diseases, $4,148. 

TRUCK-CROP DISEASES. 

Potato Diseases: 

Object. — To discover causes and methods of prevention or control of the 
more important potato diseases, particularly those involved in the inter- 
state seed industry, and the more difficult problems requiring long-con- 
tinued investigation, collaboration of several specialists, experimentation 
In different States, or relating to Federal quarantines. 

Procedure. — The general pathological studies are prosecuted in the Wash- 
ington laboratories in winter and at the field stations in summer. All 
work is closely correlated with the potato investigations of the Office of 
Horticultural and Pomologlcal Investigations, being located at the same 
field stations in Maine, Colorado, and Idaho. The disease resistance of 
their new varieties is tested by Inoculation In the Washington green- 
houses, as well as in fields, and cytological stadles are made to determine 
the nature of disease resistance. The potato diseases transmitted by 
seed tubers are studied and healthy strains produced in the North and 
tested In the South and West. In general, the investigations are of an 
exhaustive or monographic character and carried out from a national 
viewpoint. Results of local application are made available to the States 
for extension purposes. The Wisconsin, Colorado, and Idaho studies are 
closely interrelated. The Office of Plant Physiological and Fermentation 
Investigations in this bureau cooperates in a study of tuber rots, particu- 
larly the western " leak." 

Cooperation. — ^The experiment stations of Idaho, Wisconsin, and Colorado 
and the board of commissioners of Weld County. Colo. ; informal coopera- 
tion with other stations and with farmers. 
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Potato Diseases— Contlnnt>d. 

Z,ooa«on.— Presque Isle and Caribou, Me.; Jerome, Idaho; Greeley, Colo.; 
Waupaca, Wis. ; Norfolk, Va. ; and other points. » «« «y. ^*o.. 

Date begun,— 1908. 

Results.— ^ewneid stations have been organized In Maine, Wisconsin, and 
Colorado. Potato late-blight has been proved to winter over in tubers 
and field epidemics arise from planting infected seed tubers; resist- 
ance of varieties tested by new method ; crop losses shown to be due in 
part to new diseases, leaf-roll, curly-dwarf, mosaic, streak, etc., and 
largely preventable through seed selection; field methods for the produc- 
tion of disease-free seed potatoes demonstrated practicable; causes of 
tuber rots determined and control through careful handling and cool 
storage indicated; life history of powdery scab nearly worked out; sev- 
era! publications Issued, namely. Farmers' Bulletins 489 and 544, B. P I. 
Circulars 23, 52, and 127. and Department Bulletins 64, 81, and 82 • gen- 
era! interest in the control of potato diseases greatly stimulated. 

Assignment.— U. A. Edson, I. E. Melhus, V. W. Pool, L. O. Kunkel C W. 
Carpenter, O. A. Pratt, M. B. McKay, Lon A. Hawkins, Jos. Rosenbaum, 
H, G. MacMlUan. 

Proposed expenditures, i5i5-ltf.— $21,920. 
Potato Seed Inspeetion and Certlfloatlon f 

Object.— "To provide a means for improving the quality of potato stock, 
particularly that entering into interstate trade, with reference to freedom 
from disease, trueness to type, and freedom from varietal mixture; and 
to assist the States in bringing about Its successful establishment. 

Procedure.— A plan for Inspection and certification of seed potatoes Is being 
perfected for adoption by the States. The Bureau of Plant Industry does 
not issue any certificates, but cooperates with State officers by furnishing 
advice and information gained through Its potato-disease and varietal 
investigations. 

Cooperation. — Informal cooperation with experiment stations and depart- 
ments of agriculture or horticulture in the several potato-growing States. 

i^ocarton.— Washington, D. C, and all principal potato States. 

Date begun. — 1914. 

Results.— ThQ plan has been adopted by the States of Wisconsin, Maine, 
Michigan, and Minnesota, and is being Inaugurated in New York. Ver- 
mont, and California. Much benefit to the potato industry is resulting 
through the production of better seed and Increased Interest in disease 
control and marketing problems. Uniform standards for seed potatoes 
have been formulated and are in a fair way toward adoption by the 
States. Purchasers of seed potatoes are being led to demand higher 
quality. 

Assignment. — W. A. Orton, William Stuart. 

Proposed expenditures, J915-16. — $600. 

Sweet-Potato Diseases: 

Object. — To study the several sweet-potato diseases and discover means of 
control. 

Procedure. — ^Thorough pathological studies are made in the Washington 
laboratory, including inoculation experiments and tests in greenhouses 
and gardens. Field trials of control methods in farmers' hotbeds and 
fields are made, and general surveys of the country are conducted to 
discover the occurrence and prevalence of the diseases. The work in 
the East is being transferred to the extension forces as its several 
phases are completed. Diseases of the Southern and Central States 
will require more attention In the early future, and troubles connected 
with storage conditions remain to be worked out. 

Cooperation. — Virginia Truck Experiment Station; Informal cooperation 
with farmers in New Jersey and Virginia. 

Location. — Washington, D. C. ; Vineland, N. J. ; and Norfolk and Tasley, Va. 

Date legun.—^911. 

Results. — The dry-rot, foot-rot. and stem-rot diseases of sweet potatoes 
investigated and the results published. Successful control measures for 
stem-rot and black-rot worked out; Investigations of the resistance of 
diflferent varieties to stem-rot completed; rotation experiments in prog- 
ress. Some of the results of this work are contained in the following 
publications: "The Stem-Rol of the Sweet Potato," Phytopathology, vol. 
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SwMt-Potato Diseages — Continued. 

4, No. 4; "The Foot-Rot of the Sweet Potato." Journal of Agricultural 
Besearch, vol. 1, No. 3; "Notes on the Distribution and Prevalence of 
Three Important Sweet-Potato Diseases," in press, to be published in an 
early number of Phytopathology ; " Experiments on the Susceptibility 
of Sweet-Potato Varieties to Stem-Rot," Phytopathology, vol. 5, No. 3. 
A»siffnment. — L. L. Barter. 
Proposed expenditures, 1915-16. — 13,600. 

lalmntrltlon of Trnok Crops: 

Object, — ^To determine the causes and means of control of diseases of truck 
crops associated with abnormal soil conditions, excessive fertilizing, con- 
tinuous cropping, etc. 

Procedure. — Laboratory studies on diseased material are conducted in co- 
operation with the Office of Plant Physiological and Fermentation Inves- 
tigations in this bureau ; field tests with fertilizers, soil treatment, green 
manures, etc. New work is being done on this problem and should be 
continued on a sn^ll scale for several seasons. 

Cooperation. — Virginia Truck Experiment Station. 

Location. — Washington, D. C, and Norfolk, Va. 

Date liegun.—-190Q. 

Results. — This trouble has been found controllable by liming the soils 
and filling them with humus. Since the publication of these results in 
Bulletins 1 and 4 of the Virginia Truck Experiment Station, the disease 
has largely disappeared, except on spinach. 

Assignment. — L. L. Barter. 

Proposed expenditures, 1915-16. — $230. 

BreediniT Bust-Beslstaiit Asparagus: 

Object. — To secure improved strains of asparagus immune to rust. 

Procedure, — ^AU obtainable forms of asparagus were subjected to field in- 
fection and from one, Reading Giant, resistant individuals were selected 
and crossed, their progeny compared, and the most desirable breeding 
stock isolated. The search continues for still better strains. Seedlings 
are grown and distributed. The work is now extended to South Caro- 
lina, and the project will be continued until resistant varieties are fully 
established in commercial culture. 

Cooperation. — Massachusetts Experiment Station and the Massachusetts 
Asparagus Growers* Association. 

Location. — Washington, D. C, and Concord, Mass. 

Date begun.— 190Q. 

Results. — The new method of breeding asparagus resistant to rust is appli- 
cable also to improvement in quality. The resistant strains originated 
possess much promise. The testing and propagation of these varieties 
by growers in different localities is already under way. It is practically 
certain that the asparagus-rust problem is solved. 

Assignment. — J. B. Norton. 

Proposed expenditures. 1915-16.-93,500. 

Cnenmber Diseases: 

Object. — ^To study the diseases of cucumbers, especially those causing 
recent losses in the pickle-growing sections; to develop and test methods 
for their control, breed disease-resistant varieties, and to determine the 
effect of fungicides on the setting of cucumber fruit. 

Procedure. — ^The pathological studies will be divided among department 
and State investigators and conducted both in Washington and at one 
field station in each State. Spraying, varietal, and fertilizer tests and 
crop-rotation experiments will be conducted at three points in the States 
where the heaviest losses have occurred. 

Cooperation. — Experiment stations of Indiana, Wisconsin, and Michigan, 
and the B. J. Beinz Co., of Pittsburgh, Pa. 

Loco/ton.— Washington, D. C. ; Plymouth, Ind. ; Princeton, Wis.; and Big 
Rapids, Mich. 

Date ^e^ttti.— 1915. 

Probable date of completion. — ^1920. 

Assignment.— W. W. Gilbert, M. W. Gardner. 

Proposed expenditures, 1915-16.-9^,500. 
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Cabbagre Diseases: 

Object. — To produce varieties of cabbage which shall be resistant to the 
Fusarium wilt disease, adapted to the different cabbage-growing sec- 
tions, and of suitable quality for commercial use, extending to other 
States the work successfully begun by the Wisconsin Experiment Station. 

Procedure. — ^During the first year the worlt will consist of a survey of the 
cabbage districts, to determine the prevalence of Fusarium wilt and the 
requirements of the Industry, to select land for future field experiments, 
begin the selection of resistant types, and make the necessary business 
arrangements. Seed of wllt-reslstant strains already bred In Wisconsin 
will be tested at the other cooperating stations on Infected land, together 
with commercial varieties adapted to local conditions. In subsequent 
years the breeding will be continued and will enlarge. 

Cooperation, — Wisconsin, Maryland, Delaware, North Carolina, and South 
Carolina experiment stations. 

Location. — Madison, Wis. ; College Park, Md. ; Newark, Del. ; West Raleigh, 
N. C. ; and Clemson College, S. C. 

Date begun, — 1915. 

Probable date of completion. — ^1920. 

Assignment. — L. L. Harter. 

Proposed expenditures, 1915-16, — $300. 

Monogrraph of Fnsarinm: 

Object. — ^To work out the life history of parasitic species of Fusarium and 
determine their relationship to plant disease. 

Procedure. — Comparative cultural studies are made in the laboratory of 
all obtainable parasitic forms, checked by inoculation tests in green- 
house, garden, and thermostat. The field phases of Fusarium diseases are 
handled under cotton, potato, and other projects. 

Location. — Washington, D. C ; Berlin and other points In Europe. 

Date &e^un.--1911. 

Results. — Differentiation of 100 species and varieties into 10 sections and 
6 subsections; a method of study perfected, enabling species to be de- 
termined by morphological characters; the wilt-prod uclng parasites 
classified in one group and the relation of other species to potato dry- 
rot, etc., determined In a manner of fundamental value in pathology: 
a comparison of pure-culture strains with species of the important 
exslccata collections of Europe partially completed; the Important 
Fusarla connected with sweet-potato diseases described and the results 
published In Journal of Agricultural Research, vol. 2, No. 4, " Identi- 
fication of Species of Fusarium Occurring on the Sweet Potato, Ipomoea 
Batatas." 

Probable date of completion. — 1916. 

Assignment. — H. W. Wollenweber, C. W. Carpenter. 

Proposed expenditures, 1915-16.-^,620, 

Nematode Diseases of Truck Crops: 

Object. — The Investigation of diseases of truck crops and related plants 
caused by parasitic nematodes and the discovery and application of 
remedial measures. 

Procedure. — Laboratory and greenhouse studies of parasitic eelworms, their 
life history and method of attack, are made In Washington. Field ex- 
periments with control measures, especially crop rotations, are under 
way. During the next year efforts will be made to free the department 
propagating gardens In Florida from root-knot. The work will be ex- 
tended as opportunity permits to lessen the enormous losses now caused 
ill the South and Southwest by these parasites. 

Go(yperation. — Soutli Carolina Experiment Station. 

Location. — Washington, D. C. ; Florence, S. C. ; and other points to be se 
lected later. 

Date begun. — 1914. 

Results. — The general outlines of farm methods of control determined ; spe- 
cial results obtained with dasheens through application of hot water and 
cyanid fumigation ; Farmers' Bulletin 648, " The Control of Root-Knot/* 
published. 

Assignment. — L. P. Byars. 

P reposed expenditures, 1915-16.-^,000. 
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liBeellaneous Tmok-Orop Diseases: 

Object, — To determine the causes of (ruck-crop diseases and find methods 
for suppression and control. 

Procedure, — ^Thls project includes the necessary work done on lesser prob- 
lems and on suspended or nearly closed projects and the identification of 
material received at Washington from correspondents. It Inrolves mainly 
laboratory work in Washington, with some field trips to meet emergency 
calls. 

Location, — Washington, D. C. 

Cooperation. — Informal cooperation with several State experiment stations. 

Date begun,— 1901, 

Results. — Numerous diseases identified and correspondents advised regard- 
ing treatment; a new tomato fruit rot caused by Phoma destructiva 
worked out and published; two wilt diseases of okra differentiated and 
causes determined; cooperation with State stations on tomato diseases 
secured ; the causes and methods of control determined for all of the most 
important ginseng diseases, and the life histories of the parasites studied ; 
demonstrations of control methods, especially sprajing and soil steriliza- 
tion, made to the ginseng growers; results published in B. P. I. Bulletin 
250, and a number of other papers ready for publication. Other publica- 
tions on miscellaneous truck-crop diseases are: "Phoma Destructiva, the 
Cause of a Fruit Rot of the Tomato," Journal of Agricultural Research, 
vol. 4, No. 1; "Fruit-Rot, Leaf-Spot, and Stem-Blight of the Eggplant 
Caused by Phomopsis Vexans," Journal of Agricultural Research, vol. 2, 
No. 5. 

Assiffnment.'—W. A. Orton, L. L. Hnrter, W. W. Gilbert. I. E. Melhus, J. B. 
Norton, 0. W. Carpenter, F. J. Pritchard, Lr. O. Kunkel, L. P. Byars. 

Proposed expenditures, 1915-16, -~^2J5O0, 

Total, Tmok-Orop Diseases, $43,670. 

FORAGE-CROP DISEASES. 

Forage-Crop Diseases: 

Object. — To study diseases of forage crops, especially alfalfa, clover, and 
cowpeas, and to work out control measures. 

Procedure, — ^Laboratory studies are conducted on a small scale. Disease- 
resistant cowpeas are grown in field plats, and the general conditions 
govemiug disease resistance in other legumes studied. The relation of 
fongi to clover sickness has been taken up. and other minor activities are 
pending, awaiting larger support. 

Location. — ^Washington, D. C, and other points. 

Date begun.— -imo. 

Results. — Laboratory studies on material received from various sources 
have been made and a number of diseases identified ; causes and control 
measures for many diseases of cowpeas determined and wilt-resistant 
varieties produced ; notes collected on the distribution of alfalfa diseases 
and a mlmographed circular on "Crown Wart of Alfalfa" prepared; 
further field observations made on the prevslence and distribution of im- 
portant forage-crop diseases. 

Assignment. — ^L. L. Harter, L. O. Watson, F. J. Pritchard. 

Proposed expenditures, 1915-16. — $1,800. 

Total, Cotton and Trnek Disease Investigations, $05,080. 

[RMcarch.] 

CROP PHYSIOLOGY AND BREEDING INVESTIGATIONS. 

Sapenrision: 

Object, — ^This project covers the general ofllce work necessary in connection 

with the scientific experiments of the ofllce. 
Location.— Washington, D. C. 
. Date begun,— 190Q. 
Assignment. — Walter T. Swingle. 
Proposed expenditures, i^iJ-iff.— $5,450. 
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Testing Farms on Indian Besenrations: 

Object. — To test crops promising for culture by the Indians themselves and 
to train them in the methods of handling the crops likely to be grown, 
with the help of Indian labor, by white settlers on lands adjoining the 
reservations. 

Procedure. — Preliminary trials are made of garden and field crops, and then 
a special study made of any that seem likely to prove of value to the 
Indians. While most attention is devoted to the study of crops that may 
be grown profitably by the Indians themselves, crops demanding hand 
labor are also studied, to determine the best methods for the utilization 
of Indian labor. 

Cooperation. — Office of Indian Affairs, Department of the Interior. 

Location. — Principal testing farm at Sacaton, Ariz.; minor stations at 
Shiprock, N. Mex., Palm Springs, Cal., and Pyramid Lake, Nev. 

Date begun. — 1907. 

Results. — ^The most important direct result of the work under this project 
has been the addition of Egyptian cotton to the list of crops grown by 
the Indians. Besides, the Introduction of this new industry among the 
white settlers in the Salt River Valley near the Sacaton station has 
given the Indians an opportunity to earn good wages picking cotton for 
these settlers. It is estimated that during the past year the Indians 
received not less than $40,000 for this, while they sold the cotton raised 
on their reservation farms, and for the most part picked by the Indian 
women and children, for approximately $10,000. In addition to Egyptian 
cotton, many other crops, including choice disease-free Bermuda onions, 
dates, figs, pistaches, grapes, pears, pecans, com, alfalfa, sorghum, sugar 
cane, etc., are being grown to test their value for culture by the Indians. 

Assigntnent. — Walter T. Swingle, §. C. Mason ; B. W. Hudson, foreman of 
the Sacaton station. 

Proposed expenditures, 1915-16. — $11,223. 

Date Culture and Breeding: 

Object. — To establish date culture on a commercial scale in the United 
States and by breeding to develop new varieties better suited to Ameri- 
can conditions than any of the imported sorts. 

Procedure. — A careful study was made of the soil and climatic requirements 
of different date varieties to determine accurately the regions in which 
they would be most likely to succeed. This study was especially neces- 
sary because the date palm can not be grafted, and, if unsuitable varieties 
are planted, the date orchard is apt to prove a total loss. Experiments 
are also being conducted to find methods for the identification of varie- 
ties, for the rapid propagation of choice or rare sorts, and for the arti- 
ficial ripening of fruits in unfavorable seasons. 

Cooperation. — University of Arizona at Tempe, Ariz.; University of Cali- 
fornia at Mecca, Cal. ; private growers in Arizona, California, and Texas. 

Location. — Government Date Garden, Indio, Cal.; cooperative date gardens 
at Tempe and Phoenix, Ariz. ; Mecca and El Centre, Cal. ; and Laredo, 
Tex. ; numerous experimeuts in cooperation with private growers In 
Arizona, California, and Texas. 

Date begun. — Preliminary work of introduction, etc., in 1808; active work 
under this project inaugurated in 1904. 

Results. — The date palm, which at the beginning of the work under this 
project was merely a botanical curiosity in this country, is now the basis 
of one of the great prospective fruit industries of the Southwest. Off- 
shoots of practically every important Old World date variety have bt«n 
imported, and there is now in the date gardens of this country a larger 
collection of date varieties than can be found in any one oasis of the Old 
World. A method for the identification of varieties by their leaf charac- 
ters has been worked out. the ripening of fruit artificially in unfavorable 
seasons made possible, and good progress made in the experiments in the 
rapid propagation of offshoots. 

Assignments. — Walter T. Swingle, S. C. Mason ; Bruce Drummond, foreman 
of the Government Date Garden at Indio. 

Proposed expenditures, IdlS-lB. — $14,777. 
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OftKifl^atioR of the Fig and Breeding New Yarieties of Figs and Oaprlflgs: 

Object. — ^To discover economical and practical methods for the caprification 
of Smyrna figs in order to establish their culture on a commercial scale 
in this country ; to study the possibilities for caprifying figs of the non- 
Smyrna type. 

Procedure, — The plan is, first, to secure as large an assortment as possible 
of caprifigs adapted to American conditions, with a view to insuring 
the permanent naturalization of the fig insect (Blastophaga), which Is 
necessary for the caprification of* Smyrna figs; second, to develop by 
breeding new types of Smyrna figs and caprifigs especially suited to 
American conditions ; and, third, to assist growers by distributing free the 
caprifigs necessary for the fertilization of their Smyrna figs and to place 
at their disposal any valuable new types originated in the breeding ex- 
periments. 

Cooperation, — Private growers. 

Location, — Loomis and other points in California. 

Date begun, — ^Preliminary work in 1898; active work under this project 
inaugurated in 1904. 

Results. — Although Smyrna fig culture had been a complete failure in 
America prior to the introduction of the fig insect (Blastophaga) by the 
leader of this project, a few Smyrna figs were grown in Oallfornia a year 
after the insect's introduction, and the yield has gradually increased 
until now that State is producing more than 3,500 tons of dried figs 
annually. Approximately 15,000 additional acres in California have been 
set aside for fig plantations during the past three years, owing to the 
encouragement given growers by the department's free distribution of 
seedlings and cuttings of the choice new varieties originated in the Maslln 
Seedling Fig Orchard at Loomis, Cal. 

Assignment.— 'W&lter T. Swingle, G. P. Rixford. 

Proposed expenditures y 1915-16.-^,9^6, 

Breeding of Citrus Frnits: 

Object, — ^To develop by breeding new hardy and disease-resistant types of 
citrus fruits. 

Procedure. — ^An attempt is being made to secure and test all kinds of citrus 
fruits, both wild and cultivated, to determine their value for stocks and 
breeding purposes. Various types of citrus are crossed to secure hybrids 
having such special qualities as hardiness, disease resistance, winter 
dormancy, etc.. and these hybrids are propagated as rapidly as possible 
and distributed for cooperative testing by private growers. 

Cooperation. — State experiment stations and private growers in the States 
mentioned under "Location." 

Location. — Citrus-testing stations at Glen St. Mary, Eustis, and Little River. 
Fla.; Chico and Riverside, Cal.; Tuscaloosa, Ala.; and Eatonton, Ga. 
General experiments are conducted in cooperation with private growers 
in Alabama, Florida, Georgia, Louisiana, Mississippi, North Carolina. 
South Carolina, Oregon, Texas, and Washington. 

Date begun. — ^1897, when first hybrids were made; then the work was 
temporarily suspended and active experiments under this project not 
undertaken until 1907. 

Results. — ^The cltrange (sweet orange crossed with trifoliate orange) was 
secured as a result of the first breeding experiments, and Is proving useful 
as a substitute for the lemon for making ade and for general culinary 
purposes In regions Just outside the limits of ordinary orange and lemon 
culture. The tangelo (grapefruit crossed with tangerine) is a promising 
sprightly fiavored new orange which is being planted to some extent In 
commercial orchards In Florida. The limequat (West Indian lime crossed 
with kumquat), one of the newest of the department's citrus creations, 
yields a fruit resembling the lime In size and fiavor, while the tree Is 
much hardier than the lime and also gives evidence of possessing much 
of the disease resistance of the kumquat. 

Assignment. — Walter T. Swingle, Maude Kellerman, E. M. Savage. 

Proposed expenditures, iPi5-i 5.— $13,559. 

Bry-Land Arborienltnre : 

Object. — ^To find deep-rooted and drought-resistant tree crops better adapted 
for culture In dry-land regions of the United States than the shallow- 
rooted annual crops now grown. 
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Dry-Land Arborienltnre — Continued. 

Procedure. — These investigations are conducted chiefly in cooperation with 
expert growers in different parts of the dry-land regions of the United 
States. Laboratory and field experiments are carried on to determine the 
relative drought resistance and physiological requirements limiting the 
practical utilization of tree crops in dry-land regions. 

Cooperation. — Departmental field stations and private growers. 

Location. — Sacaton and Yuma, Ariz.; Indio and Banning, Cal. ; Lampasas 
and San Antonio, Tex. ; Fallon and Pyramid Lake, Nev. ; and minor ex- 
periments with private growers in these States. 

Date begun.'—1906. 

Results, — A number of native species of Prunus have been discovered that 
seem likely to prove of value for breeding purposes and for use as stocks 
for our cultivated stone fruits in dry-land regions. One of these, the 
"wild peach" of Texas yields a small peach-like fruit of excellent 
quality. A dry-land olive orchard has been established at Sacaton, Ariz., 
and a test is being made of various types of olives from tjie Old World. 

Assignment. — S. C. Mason. 

Proposed expenditures, 1915-16. — $2,740. 

Establishment of Pistaehe Cnltare: 

Object. — To introduce the pistache nut into commercial culture in the 
United States; to study the life history of the pistache and its wild 
relatives for the purpose of ascertaining the soil and climatic conditions 
limiting their successful culture. 

Procedure. — ^A study is made to determine the soil and climatic require- 
ments of wild and cultivated forms of the pistache. Stocks which give 
promise of proving adapted to this country are imported, propagated, and 
distributed, to be later budded to the best commercial varieties of the 
pistache nut. 

Cooperation. — Private growers. 

Location. — Arizona, California, New Mexico, Texas, and a limited area in 
Nevada and Utah. 

Date begun. — Preliminary studies abroad in 1899; active work under this 
project inaugurated in 1904. 

Results. — Thousands of pistache stocks have been distributed to growers 
In Arizona, California, New Mexico, Texas, Nevada, and Utah, and as 
rapidly as these reach the proper size for budding growers are furnished 
scions of the best commercial varieties of the pistache nut for grafting 
their stocks. A number of trees in California are now bearing, and the 
train boys of that State are selling pistache nuts In preference to almonds 
while the limited supply lasts. 

Assignment. — ^Walter T. Swingle, Maude Kellerman, G. P. Rixford. 

Proposed expenditures, i9i5-i 6.— $2,005. 

Total, Crop Physiology and Breeding Investigations, $54,780. 

[RMearch.] 
SOIL-BACTERIOLOGY INVESTIGATIONS. 

SUPERVISION. 

Saperylsion : 

Object. — ^To carry on the administrative, clerical, and routine laboratory 
work necessary for the proper conduct of investigations in soil bacteri- 
ology. 

Location. — Washington, D. C. 

Date begun. — 1901. 

Assignment. — K. F. Kellerman. 

Proposed expenditures. 1915-16. — $5,180. 

DISTRIBUTION AND STUDY OF LEGUME BACTERIA. 

Demonstration of Inoculation of Legumes: 

Object. — ^To demonstrate the benefit of inoculation of legumes with nitrogei- 
fixing bacteria by careful field experiments personally supervised. 

Procedure. — Field experiments are carried on in cooperation with selected 
farmers in different regions of the United States and the effect of dlf- 
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l^moiistratioii of Inoonlatlon of Legrnmes— Gontlnaed. 

ferent • methods of preparing and distributing cultures, as well as dif- 
ferent methods of inoculating and cultivating the legume crops, tested 
on these farms. 

Cooperation, — Selected farmers. 

Location, — Georgia, Oklahoma, Pennsylvania, and Virginia. 

Date begun, — ^1901. 

Re9ult8. — Information has been secured which leads to occasional improve- 
ments in methods for distributing cultures and for inoculating legumes. 

AsMgnment, — ^K. F. Kellerman, F. L. Goll, L. T. Leonard. 

Proposed expenditures, 1915-16.— 9SjB40, 

Distribntloii of Gnltiires for Inoenlatlng Lefrnmes: 

Object. — ^To distribute pure cultures of nitrogen-fixing bacteria for general 
field tests of inoculating legumes, and to secure reports of results of 
inoculation from many farmers throughout the various regions of the 
United States, in order to have some data for comparing the effectiveness 
of commercial cultures used in similar regions. 

Procedure. — Upon request, liquid pure cultures of nitrogen-fixing bacteria 
are forwarded by mail to planters, who report on the success of the 
treatment after the crop is harvested. 

Location. — Cultures are distributed throughout the United States. 

Date begun.— 1901. 

Results. — The pure-culture method has been proved to be equal in efficiency 
to Inoculation by the use of old field soil, and the quannty and quality of 
legume crops have been increased and improved throughout the United 
States. 

Assignment. — K. F. Kellerman, L. T. Leonard. 

Proposed expenditures, 1915-16.— ^10,280. 

Iispectlon of Commerelal Cultures: 

Object. — To determine whether commercial cultures sold for inoculating 

legumes are Impure, nonviable, or mlsbranded. 
Procedure. — Commercial cultures are purchased In the open market and 

tested in the laboratory, in the greenhouse, and in the field. 
Location. — Washington, D. C. 
Date begun. — July 1, 1915. 

Assignment — K. F. Kellerman, L. T. Leonard, F. L. Goll. 
Proposed expenditures, 1915-16. — $3,000. 

Liboratory Iny estimations of Legume Baeteria: 

Object. — To Investigate the physiology and life history of strains of 

Bacillus radicicola. 
Procedure. — ^The work includes laboratory and greenhouse studies of 

methods for stimulating and maintaining the activity of legume bacteria 

and a determination- of the varieties which are susceptible of infecting 

more than a single host. 
Location. — Washington, D. C. 
Date begun. — 1901. 
i^iilf«.— Improved methods of propagating and testing cultures have been 

developed and the character and the proper name of the organism 

determined. 
Probable date of completion. — 1917. 
Assignment. — K. F. Kellerman, L. T. Leonard. 
Proposed expenditures, 1915-16.-^2,000, 

Total, BiBtributiou and Study of Legume Bacteria, $18,620. 

INVESTIGATIONS IN SOIL BACTERIOLOGY. 

iBTMtigations of tlio Organisms Causing Decomposition of Organic Material 
in Soils: 

Object.— To determine causes of the different kinds of decomposition of 
organic matter and conditions under which humus is produced in soils. 

Procedure, — Laboratory, greenhouse, and field studies of the biological con- 
ditions affecting plant growth upon various soils are under way. 

locofjon.— Washington, D. C. 
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Inyestigations of the Organisms Gaosliig Decomposition of Organle Materitl 
\n Soils — Continued. 

Date begun,— 'IdOQ. 

Results. — The primary causes of humus formation from carbonaceous ma- 
terial has been determined. 

Assignment.-— K. F. Kellerman, F. L5hnis, R. C. Wright, F. M. Scales, N. R. 
Smith. 

Proposed expenditures, 1915-16. — $9,260. 

Investigations of Nitrifying, Denitrifying, and Nitrogen-Fixing Bacteria: 

Object. — To determine the relationships of the organisms which nitrify, 
denitrify, etc. 

Procedure. — Laboratory and field studies In relation to citrus orchards 
are carried on in order to determine the relationship between the ayall- 
able nitrogen in soil and certain kinds of malnutrition of plants. 

Location. — Washington, D. C, and Riverside, Cal. 

Date begun.'—1912. 

Results. — Symptoms of malnutrition of citrus trees developed both from 
an excessive supply of nitrate in the soil and from an insufficient supply 
of nitrate have been observed. For orchards showing an excess of 
nitrates the utilization of small quantities of straw may improve con- 
ditions by stimulating the denitrifying bacteria. 

Assignment.— K. F. Kellerman, I. G. McBeth, R. C. Wright. 

Proposed expetiditures, 1915-16. — $4,000. 

Total, Inyestigations in Soil Bacteriology, $13,250. 
Total, Soil-Bacteriology Inyestigations, $37,050. 

[Research.] 
PLANT-NUTRITION INVESTIGATIONS. 

General Investigations in Plant Nutrition: 

Object.— To study the growth, development, and composition of plants as 
affected by nutrition, more particularly the factors of nutrition con- 
trolling the quantity of oil produced in important oil-bearing seeds, the 
functions of the plant-food elements in nutrition, and the relative plant- 
food requirements of crops commonly grown in rotation. 

Procedure. — Laboratory, greenhouse, and field investigations are con- 
ducted. In the work on the oil content of seeds, experimental material is 
grown in field and in greenhouse under controlled conditions of tempeni- 
ture, light moisture, and food suply, so as to determine the optimum con- 
ditions for growing oil-producing plants. In studying relative plant- 
food requirements, the crop plants are grown on field plats so handled 
as to insure truly comparable conditions as to food requirements. In all 
cases the necessary laboratory study of the material is made. Further 
work on these problems should be continued along substantially the 
same lines, to give way as completed to other similar problems. 

Cooperation. — North Carolina and Maryland experiment stations. 

Locafion.— Upper Marlboro, Md. ; Oxford, N. C. ; Arlington, Va. ; and Wash- 
ington, D. C. 

Date begun. — 1906. 

Results. — Results covering the more general aspects of the work on the 
production of oil in seeds, of interest both to farmers and the many 
industries requiring vegetable oils, have been published (Journal of 
Agricultural Research, Dec, 1914). It has been shown that the nutri- 
tion conditions of the plant play a leading part in oil production in 
seeds, and during the past year satisfactory data have been obtained on 
moisture supply and light as factors for optimum oil production. When 
the work Is completed it should be possible to Indicate the soil and 
climatic conditions best adapted to growing oil-producing crops. Good 
progress has been made in studying the relative plant-food requirements 
of crop plants under field conditions. 

Assignment.— W. W. Gamer, H. A. Allard. 

Proposed expenditures, 1915-16. — $9,850. 
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Nutrition of the Bate Palm: 

Object,— To detennlne the optimum conditions for the nutrition and fruit 
production of the date palm, and to develop therefrom a rational system of 
employing fertilizers in the different date-growing regions. 

Procedure. — Laboratory experiments are carried on at Washington; field 
experiments at Indio and Mecca, Cal., and Tempe. Ariz., examining 
orchard conditions and establishing rational fertilizer practices for the 
different regions. 

ZrO«i«o«.--Washington, D. 0. ; Indio and Mecca, Cal. ; and Tempe, Ariz. 

Date begun.— 1912. 

Results. — In the alkali soils which bake and thereby reduce the productive- 
ness of the date palm the application of numerous small quantities of 
calcium sulphate improves the texture of the soil and also Increases the 
yield and quality of the date. 

Probable date of completion. — 1918. 

Assignment. — K. F. Kellerman. 

Proposed ewpenditures, 1915-16,— $1,100, 

Total, Plant-Nntrltlon InYestigations, $10,950. 

[Research.] 
SOIL-FERTIUTY INVESTIGATIONS. 

liinienance of Soil Fertility: 

Object. — ^To study problems in the management and upbuilding of specific 
soil types, the best systems of rotation, and the effect of fertilizers. The 
work will Include laboratory investigations on the composition of humus. 

Procedure. — ^Laboratory investigations and field observations. 

Location. — ^Washington, D. C. 

Date 6e(;rtin.-— About 1904. 

Results. — Information disseminated regarding specific soil types and their 
management; the chemical nature of humus determined and many sub- 
stances isolated and identified. 

Assignment. — Oswald Schreiner, E. C. Shorey, J. J. Skinner, A. Dachnowski. 

Proposed expenditures, 1915-16.— %6,2!Q6. 

Oaues of Unprodaetire Soils: 

06;cc*. — ^To study organic substances causing Infertility, such as result in 
the failure of specific crops, of orchards, in die-back in citrus groves, etc. 

Procedure— Chemical laboratory investigations on soils from unproductive 
areas. 

Cooperation, — Experiment stations and farmers. 

Location. — ^Washington. D. C. 

Date begun.— Ahont 1904. 

Results,— Seyeral harmful substances isolated and identified. 

Assignment. — Oswald Schreiner, E. C Shorey, E. K. Walters, A. M. Jackson. 

Proposed expenditures, 1915-16,—$6M9. 

Trtnsformatioii and Formation of Soil Humus by Biochemical Factors: 

Object. — ^To study changes in soil organic matter and the formation of 

organic compounds by microorganisms and higher plants. 
Procedure. — Biochemical laboratory investigations. 
Localion.— Washington, D. C. 
Date begun.— About 1904. 
Results. — Organic chemical compounds have been obtained from molds and 

soils identical In composition and results applied to formation of humus. 
Assignment.— Oswaia Schreiner, L. J. Gillespie, F. R. Reld. 
Proposed expenditures, 1915-16.— $Q,9Q0. 

Origin of Organic Ck^nstituents in Soils: 

06/cc*.— To study the chemical transformation of organic matter in soils, 
which results In the formation of the constituents isolated from soils. 

Procedure. — Biochemical laboratory Investigations, 

Location. — Washington, D. C. 

Dote begun.— About 1904. 

Results.— OrgSiuic matter added to soils has been found to break down 
along definite lines, yielding compounds some of which had previously 
been Isolated from field soils. 

Assignment.-^Oew&ld Schreiner, B. E. Brown, E. C. Lathrop. 

Proposed expenditures, /915-i6.— $5,615. Digitized by LjOOgle 
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Means for ImproTement of Unprodaetire Soils: 

Object. — To determine the fertilizer and lime requirements of soils, tlie 
action of compounds isolated from soils, and the effect of fertilizers on 
these. 

Procedure. — Greenhouse and nutrient-solution studies. 

Location, — Washington, D. 0., and Arlington, Va. 

Date begun,— About 1904. 

Results. — Information disseminated regarding specific soils and the prop- 
erties of a considerable number of compounds ascertained. 

Assignment. — Oswald Schreiner, J. J. Skinner, A. D. Dachnowski, J. R 
Beattie, A. M. Jackson. 

Proposed expenditures, 1915-16. — $4,500. 

Effect of Fertilizers and Soil Amendments: 

Object, — To study the various soil factors as influenced by fertilizers and 
soil amendments, such as lime, manganese, etc., in the field and with 
different crops; to study the effect of known organic soil constituents 
under field conditions and the influence of fertilizers and soil treatments 
on their action. 

Procedure. — ^Plat and field work. 

Cooperation. — Pennsylvania Experiment Station. 

Location. — Washington, D. C, and Arlington, Va. 

Date begun.— About 1904. 

Results. — The effect of many fertilizers and soil amendments on soils ascer- 
tained and results published ; the effect of soil aldehydes on various crops 
under field conditions ascertained. 

Assignment. — Oswald Schreiner, J. J. Skinner, Henry Winckelmann. F. R. 
Reid. A. M. Jackson, J. H. Beattie. 

Proposed expenditures, 1915-16. — $5,490. 

Total, Soil-Fertility inyestigations, $33,540. 

[RMearch.] 
CROP-ACCLIMATIZATION INVESTIGATIONS. 

SUPERVISION. 

Supervision : 

Object. — To provide for clerical and administrative routine, laboratory 
experiments, and other general details connected with field investigations. 
Location. — Washington, D. O. 
Date begun. — 1905. 
Assignment. — O. F. Cook. 
Proposed expenditures, 1915-16.-^6,64^. 

ACCLIMATIZATION, ADAPTATION, AND BREEDING OP COTTON. 

Aeellmatization of Weeyil-Resistant Tarletles: 

Object. — To secure varieties of cotton resisttmt to the boll weevil and ac- 
climatize them in the United States. 

Procedure. — Varieties with weevil-resistant characters have been tiiscov- 
ered in weevil-infested countries of tropical America and acclimatized in 
the United States. Superior varieties are being bred from these im- 
ported stocks and established in cultivation in order to utilize their 
weevil-resisting characters. 

Cooperation. — Individual farmers. 

Location. — ^Mexico, Central America, and the cotton belt of the United 
States. 

Date begun.— 1906. 

Results.— Bumugo, Acala, Kekchi, and Tuxtla cottons have proved to be 
unusually early and consequently of great value in weevil-infested 
regions. Aside from being early, these varieties produce lint of excep- 
tional quality. The Imt from Tuxtla selections made at Boeme, Tex., 
was l?<i inches long, and the bolls averaged 40 to the pound,. compared 
with 50 and CO of common varieties of this length. 

Assignment. — O. F. Cook. 

Proposed expenditures, 1915-16.— $Q,417. 
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Cultural Factors Under Weeril Conditiong: 

Object. — ^To secure Information concerning the local modiflcations of cul- 
tural methods necessitated by the presence of the boll weevil. 

Procedure. — The factors that determine the production of cotton under 
weevil conditions are being studied by means of experiments with differ- 
ent methods of planting, thinning, and cultiyation to learn how the be- 
havior of the plants can be controlled so as to induce earlier fruiting and 
thus avoid injury from the boll weevil. 

Cooperation. — Individual farmers; and Office of Extension Work in the 
South, States Relations Service. 

Location. — That part of the cotton belt infested by the boll weevil. 

Date begun.— 1906. 

Results. — ^The new single-stalk system of cotton culture developed by this 
office has been found to be especially adapted to regions infested by 
boll weevils. In 1914 single-stalk culture yielded from 20 to 100 per cent 
more seed cotton per acre than the common methods, and in each case 
an earlier crop was produced. The principles of single-stalk culture 
have been explained in a number of publications. 

Assignment. — O. F. Cook. 

Proposed expenditures, iW5-i5.— $6,133. 

Cultural Factors in Arid Regions: 

Object. — To study varieties of cotton and methods of culture with reference 
to drought and to extend cotton growing beyond the supposed limits of 
the cotton belt. 

Procedure. — Cultural factors in arid regions are studied by testing differ- 
ences of drought resistance under field conditions and determining the 
special characters to which the unusual drought resistance of the Central 
American varieties is due. 

Cooperation. — Individual farmers. 

Location. — ^Arizona, California, and Texas. 

Date begun.— 190Q. 

Rem^lts. — ^Durango cotton, acclimatized from Mexico, has shown distinct 
advantages over other long-staple Upland varieties in drought resistance 
HS well as in adaptation to irrigation culture. It is now being grown 
extensively in the Imperial Valley of California. In the Imperial Valley 
and in the Salt River Valley of Arizona, where the Egyptian cotton- 
growing industry is becoming well established, single-stalk culture has 
yielded about 25 per cent more seed cotton per acre than the old systems. 

Assignment. — O. F. Cook. 

Proposed expenditures, 1915-16.— il,2SS 

Local Adjustment and Adaptation of Varieties: 

Object. — ^To ascertain the factors of local adjustment, determine the range 
of environmental adaptations of varieties and the best varieties for 
particular local conditions, and to avoid the present wasteful multiplicity 
of varieties by proper methods of standardization. 

Procedure. — Local adjustment and adaptation of varieties are investigated 
by testing the same varieties and stocks of cotton in different regions 
to ascertain how far the same variety can be adapted to different condi- 
tions, and thus determine the extent to which it is possible to grow the 
same varieties in different parts of the cotton belt. 

Cooperation. — Individual farmers. 

Locofion.— Cotton belt of the United States. 

Date begun.— 1909. 

Results. — Durango cotton has been found to be adapted to conditions in 
the Southwestern States, South Carolina, Virginia, Alabama, and north- 
em Oklahoma, thus affording a striking illustration of adaptability to 
a wide range of natural conditions. Marked adaptability Is being ex- 
hibited also by other acclimatized varieties, namely : Acala in Oklahoma, 
Kekchi in Tennessee, and Tuxtla in Texas and South Carolina. The 
production of these varieties is being extended. 

Assignment. — O. F. Cook. 

Proposed expenditures, 1915-16.— %2,fi67. 
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Breeding and Presenratlon of Tarietles: 

OJ)ject, — To determine general factors of improvement and deterioration 
of varieties, including selection, cultural methods, variety testing, etc 

Procedure. — Improved methods of selection have been developed and are 
being applied to the preservation of superior varieties from deteriora- 
tion. The need of growing varieties separately in the fields and avoiding 
the admixture of seed at gins is being impressed upon the cotton-growing 
public, as well as the desirability of each community limiting itself to 
a single variety of cotton. 

Cooperation. — Individual farmers. 

Location. — Cotton belt of the United States. 

Date begun.-— 1909. 

Results. — Continued distribution of pure seed of superior varieties is 
necessary in order to allow them to be established in cultivation. It is 
necessary, also, to keep" such seed from deterioration by preserving its 
purity, and to do this certain precautions on the part of the farmers are 
necessary. These precautions are explained in a circular which accom- 
panies the seed distributed. The following varieties bred by this de- 
partment were distributed in 1915 ; Lone Star, Trice, Columbia, Durango. 
Holdon, and Foster. The other varieties being bred and tested will not 
be distributed unless they show distinct superiority over those already 
In cultivation. 

Assiffnment, — O. F. Cook. 

Proposed expenditures, 1915-16.— -$10,206. 

Total, Aoolimatization, Adaptation, and Breeding of Cotton, $25,666. 

ACCLIMATIZATION, ADAPTATION, AND EXTENSION OF CORN. 

Aoolimatization, Adaptation, and Extension of Com: 

Object. — To secure varieties of corn adapted to conditions in our tropical 
territory and the United States, particularly in the subtropical Gulf 
region and the arid West; to devise a practicable method of utilizing the 
Increased yield and vigor of corn hybrids. 

Procedure. — Ascertain the adaptive characters and habits of varieties of 
com; visit corn-growing districts in tropical America and study local 
varieties, factors, cultural conditions, and uses; combine through hybrid- 
ization the desirable characteristics possessed by different varieties. 

Cooperation. — Individual farmers and the California Experiment Station 
at Berkeley. 

Location. — Central America, South America, Mexico, and the tropical 
subtropical, and arid regions of the United States. 

Date begun.— '1906. 

Results. — A new type of waxy corn from China has been found to be 
adapted to the dry regions of Texas. A more accurate method of com- 
paring the yields of first-generation hybrids has been devised. 

Assignment.^G. N. Collins. 

Proposed expenditures, 1915-16. — $6,800. 

ACCLIMATIZATION AND ADAPTATION OF TROPICAL PLANTS. 

Aoolimatization and Adaptation of Tropical Plants: 

Object. — Acclimatization and adaptation of superior varieties of coffee, 
banana, cacao, rubber, coconut and other palms, and other tropical plants 
in the United States, and the improvement of cultural and breeding meth- 
ods as applied to such plants. 

Procedure. — The habits of superior varieties of tropical plants encountered 
during our foreign explorations for cotton and corn are studied, and 
Information gained in this way is used to assist acclimatization experi- 
ments in the United States and for the general Information of the public 
regarding the agricultural status and production of the various tropical 
crops. These investigations are conducted at small expense, advantage 
being taken of the opportunities afforded by the explorations that are 
necessary In connection with the cotton and corn work. An expedition 
to Peru, now in progress In cooperation with the Yale University and 
the National Geographic Society, is expected to afford opportunity fbr 
securing agricultural and botanical Information regarding the species 
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Aeellmatizatioii and Adaptation of Tropical Plants— Continued. 

and varieties of cotton, corn, and other cultivated plants, the adaptive 
characters and uses of such plants, and their suitability for cultivation 
in the United States. 

Cooperation. — Private growers, nursery farms, and park authorities. 

Location, — Washington, D. C. ; Southern and Southwestern States ; and the 
tropical and subtropical possessions of the United States. 

Date &e^ti».— 1909. 

Results. — ^An expedition into the plateau region of Guatemala has resulted 
ill the introduction of hardy varieties of avocados especially adapted for 
shipping and which mature in the fall, winter, and spring instead of the 
summer. New kinds of palms adapted to open-air planting in the South 
and West were also introduced. 

Assignment. — O. F. Cook. 

Proposed expenditures, 1915-16.— fB^SBO. 

Total, Crop-Aoolimatization Inrestigations, $41,860. 

pUMsrch.] 

DRUG-PLANT, POISONOUS-PLANT, PHYSIOLOGICAL, AND FER- 
MENTATION INVESTIGATIONS. 

SUPERVISION. 

Saperrision: 

Object. — To provide supervision, clerical assistance, and miscellaneous 

supervisory and administrative needs of the projects of the group. 
Location. — Washington, D. C. 
Date hegun.— 1902. 

Assignment. — R. H. True, W. W. Stockberger. 
Proposed expenditures, 1915-16.— $11,100. 

DBUG AND RELATED PLANTS AND THEIR PRODUCTS. 

Establtshment of the €amphor Industry: 

Object. — ^The introduction of an industry in the production of camphor in 
this country. 

Procedure. — Field and laboratory experiments, including tests of camphor 
content and distribution in grown trees, the experimental propagation, 
cultivation, and selection of the plants, and the working out of the best 
methods of growing the camphor tree and utilizing the product. 

Cooperation. — Land and buildings furnished by the Orange County (Fla.) 
Pair Association. 

Location. — Orlando, Fla. 

Date begun.— 1908. 

Results. — As a direct outcome of the department's work on camphor, sev- 
eral large commercial enterprises have been undertaken. One company, 
which has a planting of 1,000 acres, produced 10,000 pounds of crude 
camphor last year; others are beginning operations which will increase 
the total camphor area to 8,000 acres. 

Probable date of oompletion.—191S. 

Assignment.— B. C. Hood. 

Proposed expenditures, 1915-16.-^,810. 

Sed-Pepper and Tea Cnltiration: 

Object. — ^The introduction of an industry in the cultivation and manu- 
facture of American tea and in the culture of red peppers for the spice 
market. 

Procedure. — Cultural field studies supplemented by factory experiments in 
making and preparing tea for market; cultural tests of red-pepper 
varieties with reference to yield, disease resistance, quality of product, 
etc. ; and experiments dealing with the special methods required in grow- 
ing and handling the crops. 

Cooperation. — Dr. Charles U. Shepard, of Summerville, S. C, furnishes 
the land, crop, and factory for tea experiments; red-pepper experiments 
made in cooperation with practical farmers. 

Location. — South Carolina. 

Date begun.— 1902. 
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Bed Pepper and Tea Caltiyation— Continued. 

Results, — ^American tea now produced and successfully marketed; the roe- 
cessful Introduction of paprika culture indicates the possibility of the 
profitable introduction of the hotter cayenne varieties of red pepper. 

ProhaUe date of conypletion, — Tea experiments practically complete, ex- 
cept for miscellaneous investigations of minor imjDortance; red-pepper 
experiments will probably be completed in 1917. 

Assignment,—^. W. Stockberger, T. B. Young. 

Proposed expenditures, iW5-i5.--42,520. 

Hop Improvement on the Pacifle Coast and in New York: 

Object. — Improvement of methods of growing, curing, handling, and stand- 
ardizing American hops. 

Procedure. — ^The work includes a physiological study of the root disease 
of hops, study of the influence of various fertilizers on yield and 
quality, development of hybrids with German varieties, and study of 
cost of production in relation to the present method of handling the crop; 
also study of the chemical constituents which determine the value of 
hops. 

Cooperation. — Land and crop facilities are furnished by hop growers. 

Location. — Headquarters at Perkins, Cal. ; also test of area under special 
handling in Oregon, and field investigations throughout the hop-growing 
regions of the Pacific Coast States and New York. 

Date begun. — 1905. 

Results. — The hop-improvement studies have made it possible to outline 
practical modifications in field methods, resulting in substantial gains 
in production, whil^ progress in the determination of more rational and 
uniform standards of hop valuation has resulted from the laboratory 
study of hop constituents. 

Assignment. — W. W. Stockberger, James Thompson. 

Proposed expenditures, 19X5-16. — $4,000. 

Yegetable-Oil Crops and Their Products: 

Object. — To study American-grown plants yielding oils, with reference to 
the utilization of their products. 

Procedure. — Cultivation of oil-yielding crops at testing stations and by 
private cooperators; also study of the by-products of the fruit and canning 
industry and of other plant sources of fixed or volatile oils. Laboratory 
tests are made of the quality, quantity, and constituents of the oils 
with reference to their technical value. Actual tests of the products of 
the experiments in cooperation with manufacturers using these or similar 
products are under way. 

Location. — Washington, D. C. ; crop facilities furnished by the testing 
gardens at Arlington, Va., Glenn Dale, Md., and Madison, Wis. 

Date begun.— 1906. 

Results. — Discovery of new sources of thymol in species of Monarda (horse- 
mint) ; of limonene, a turpentine substitute, in the common fireweed: 
of a substitute for linseed oil in raisin waste; and a demonstration of 
value in peach, apricot, and prune kernels. 

Assignment.— FrtLuk Rabak. 

Proposed expenditures, 1915-16. — $2,440. 

Miscellaneons Field and Laboratory Work on Brag and Related Plants: 

Object. — To test in experimental field cultures numerous drug and related 
plants not covered by other projects, and to Investigate their products 
In the laboratory with reference to their value and utilization. This 
project covers a large number of preliminary investigations and minor 
problems, including a study of small experimental cultures of a large 
number of drug and related plants, and miscellaneous pharmaceutical 
laboratory studies dealing with the value and utilization of the producta 

Procedure. — (1) Small experimental cultures of drug and related plants 
at testing stations. In general, these tests comprise preliminary trials, 
which require careful attention in the field and collaboration with labora- 
tory assistants. (2) The working out of a variety of laboratory prob- 
lems not having project rank, such as the relation of special feeding 
to the development of active principles in medicinal plants, and numerous 
other technical studies of drug and related plants. 
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HlMellaHeoiis Field and Laboratory Work on Drug and Belated Plants— Con. 

Cooperation, — University of Wisconsin, at Madison, Wis.; Omro Drug 
Plant Co., at Omro, Wis.; R. S. Hepburn, Timmonsville, S. C. ; Orange 
County Fair Association, Orlando, Fla. 

Location. — Washington, D. C. ; Arlington, Va. ; Glenn Dale, Md. ; Timmons- 
ville, S. C. ; Madison and Omro, Wis. ; and Orlando, Fla. 

Date l>egun.—ld02. 

Results. — ^About 150 species of drug and related plants are under experi- 
metal culture on the heavy clay at Arlington Farm and on sandy loam 
near Glenn Dale, Md. As a feature of the work at Arlington permanent 
plantings are being made, which will furnish greatly needed authentic 
material for standardizing crude drugs. At Glenn Dale the adaptability 
of sandy loam has been satisfactorily tested and plantings made on a 
scale sufQciently large to afford data of commercial value. At Madison, 
Wis., various drug and related plants tested under the conditions found 
in the upper Mississippi Valley have yielded results which form the 
basis this year of crop tests at Omro under actual conditions of crop 
production. Experiments in the improvement of the drug belladonna 
through breeding and selection have yielded a strain of greatly increased 
alkaloidal content and point the way to a very great improvement in the 
quality of this drug as at present found on the market In crop tests 
in South Carolina a very favorable showing has been made by the drug 
CannaMs indioa. 

AaHgnfnewt.—W. W. Stockberger, W. Van Fleet, S. C. Hood, Thomas B. 
Toung, A. F. Slevers, G. A. Russell. 

Proposed expenditures, 1915-16,— 'ill,2M. 

Total, Brag and Related Plants and Their Prodnots, $22,054. 

POISONOUS-PLANT INVESTIGATIONS. 

Geographical Blstribntion and Loeallzatlon of Poisonous Plants : 

Object, — To study the geographical distribution and localization of poison 
ous plants, with special reference to those areas in which, owing to their 
abundance or concentration, they are believed to be especially harmful. 

Procedure, — Botanical reconnoissances in areas where harmful plants are 
believed to be present, the collection of suspected plants for identifica- 
tion, and the plotting of the distribution and abundance of those believed 
to be poisonous. 

Cooperation. — Bureau of Animal Industry. 

Location. — Washington, D. C, and various other points. 

Date began. — 1915. 

Assignment. — W. W. Stockberger, W. W. Eggleston. 

Proposed expenditures, 19 15-1 6. --$2,300, 

liseellaneons Studies of Poisonons Plants : 

Object. — ^To study poisonous plants with respect to their constituents, 
methods or eradication and means of avoiding plants harmful to man, etc. 
Procedure. — Field and laboratory studies of suspected plants. 
Location. — Washington, D. C. 
Date begun. — ^1915. 
Assignment. — W. W. Stockberger. 
Proposed expenditures, 1915-16. — $200. 

Total, Poisonoas-Plant Investigations, $2,500. 

INVESTIGATIONS IN PLANT PHYSIOLOGY AND FERMENTATION. 

Pkysiologleal Action of Solations of Organic and of Inorganie Substances 
on Crop Plants: 

Object. — ^To ascertain the fundamental requirements made by plants upon 
the medium in which they live. 

Procedure. — Study of the function and growth of crop plants in water 
cultures and sand cultures made up with mixed solutions of organic and 
Inorganic materials, the action of which on plant growth is to be de- 
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Physiologieal Action of Solutions of Organic and of Inorganie Substaaces 
on Crop Plants — Ck)ntlnued. 
termined. The work is carried on under carefully controlled physiological 
conditions through the use of laboratory and greenhouse methods. 

Location, — ^Washington, D. O. 

Date begun,— 190S. 

Results, — Work on the chemical requirements of plants has shown: (1) 
That distilled water and solutions lacking calcium cause a loss of salts 
by plants, absorption not being sufficient to equal this loss. When the 
necessary amount of calcium is added, absorption is rapid and salts 
already in the plant are retained. (2) The soil solution In order to 
support normal life must contain in proper proportions certain well- 
known Inorganic salts characteristic of fertilizers. When the proper 
balance Is not found in the soil solution the plant behaves abnormally 
or dies. Results published In B. P. I. Bulletin 231 and in technical papers 
disseminated through scientific periodicals. 

Assignment, — R. H. True, H. H. Bartlett. 

Proposed eofpenditures, 1915-16. — $2,885. 

Physiologieal Study of the Elfeets of Storage on Fruits and Yegetables: 

Object, — To study the physiological behavior of sweet potatoes, onions, and 
other vegetables, also fruits, during storage under various conditions, 
with the view of determining the reason for physiological weaknesses de- 
veloped during and after storage. 

Procedure. — Storage of vegetables and fruits at various temperatures for 
various lengths of time, accompanied by biochemical and physiological 
study of samples of the material taken at different stages of the experi- 
ments, in the hope of learning what changes take place during storage 
and with what result. These investigations are supplemented by field 
observation and microscopic study. 

Location. — ^Washington, D. C. 

Date begun, — 1909. 

Results, — An elaborate study of the physiological changes taking place in 
the sweet potato before and during storage has shown that in response 
to low storage temperatures sweet potatoes undergo profound modifica- 
tion of their reserve materials, and that this is accompanied by an in- 
creased susceptibility to infection from organisms producing decay. This 
breakdown can be postponed by storage at high temperatures. Results 
published in Journal of Agricultural Research, vol. 3, No. 4. Respira- 
tion studies not yet finished deal with other physiological features 
characteristic of different storage temperatures. 

Assignment, — H. Hasselbring, 

Proposed expenditures, 1915-16, — $3,140. 

Physiological Study of the Relation of Oxidizing Enzyms to Plant Diseases: 

Object, — To devise a practical method of ascertaining variation, in oxidase 
content in normal and diseased plants, and to investigate the relation of 
oxidase action to certain important plant diseases. 

Procedure. — By devising methods and apparatus for determining oxidase 
action; and the investigation in field and laboratory, by means of these 
methods, of oxidase action in normal and diseased plants. 

Location. — ^Washington, D. C. 

Date begun,— 190Q, 

Results. — ^This work has led to the development of a new and very useful 
method of measuring oxidase action, making it possible to investigate 
the significance of the oxidase enzyms in normal and diseased plants. 
These diseases fall into two classes: (1) Those In which an increased 
oxidizing capacity is present, suggesting a condition comparable to fever 
in animals; (2) diseases in which no such Increase is seen. The bearing 
of these differences on plant metabolism Is the next study to be under- 
taken. Results published in B. P. I. Bulletins 238 and 277; Journal of 
Agricultural Research, vol. 2, No. 5; and technical papers in scientific 
periodicals. 

Probable date of completion,— 1917. 

Assignment,— U, H. Bunzell. 

Proposed exiycnditures, 1915-16.— $2,440. 
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PlijBioJogical Study of Holds and Parasltio Fungi and Tlieir Relation to 
the Deterioration of Plant Produots: 

06/ec/.— To investigate the pliysiology of molds and parasitic fungi with 
special reference to the products of their metabolism, with a view to 
determining their conditions of life and the nature and effect of the 
products which they elaborate. 

Procedure. — Cultivation of molds and other organisms concerned in the 
deterioration of seeds, fruits, grains, and other plant products, in pure 
cultures and in culture media composed of these plant products; 
study of the products of the activity of these organisms with reference 
to their chemical and physiological properties, possible toxicity, etc.; 
study of plant products from ordinary sources with reference to the 
presence of these substances. 

Location. — ^Washington, D. C. 

Date hegun.—lQOQ. 

Results. — Method of determining the degree of deterioration in corn by the 
acidity test devised and now generally adopted by health boards, cor- 
porations, and by the Office of Grain Standardization of the Bureau of 
Plant Industry. The action of molds growing on spoiled corn has been 
studied with special reference to the development of toxic substances, 
and a toxic product has been isolated from cultures of Penidllium puber- 
ulum. Results published in B. P. I. Bulletins 199 and 270. It has been 
shown that parasitic fungi utilize certain constituents of their host 
plants, while other constituents of the host are apparently not affected, 
and studies have been undertaken to ascertain the mode of attack of 
various fungi. The results of a study of the effect of the peach brown- 
rot fungus on constituents in peach fruit have been reported, and a paper 
dealing with the method of attack of the fungus producing bitter-rot in 
the apple has been submitted for publication. 

Probable date of completion. — 1917. 

Assignment. — O. F. Black, Lon A. Hawkins. 

Proposed expenditures, 1915-16. — $5,440. 

Fhysiologleal Study of Germination: 

Object. — To investigate the fundamental physiology of the germination of 
seeds, tubers, and other reproductive plant structures. 

Procedure.— Study of seeds, bulbs, tubers, etc., before, during, and after 
germination under various chemical and physical conditions under care- 
ful laboratory control ; analyses of these structures to ascertain the 
movement of contained substances; tests of enzym activities in seeds 
and seedlings. 

Location. — Washington, D. C. 

Date begun. — 1914. 

Results. — Organization of experiments in progress. 

Assignment. — ^R. H. True. 

Proposed expenditures, 1915-16.— $2,000- 
Physiologloal Study of the Chestnut Tree In Its Relation to Chestnut Blight: 

Object. — ^To determine changes produced in the metabolism and chemical 
behavior of the chestnut tree by the presence of the chestnut-blight organ- 
ism in the hope of finding means of attacking the organism. 

Procedure. — Physiological and biochemical study of the characteristics of 
normal and infected trees. 

Location. — Washington, D. C. 

Date begun. — 1915. 

Probable date of completion. — 1917. 

Assignment. — S. L. Jodldl. 

Proposed expenditures, 1915-16.— $S,1^. 

liseellaneous Investigations In Plant Physiology and Fermentation: 

Object. — To handle miscellaneous minor problems arising in the conduct of 
general plant physiological and fermentation investigations. 

Procedure. — Investigations in laboratory, field, and greenhouse carried on 
by specialists using technical methods. Preliminary investigations con- 
ducted here lead to submittal of definite projects where the problems 
concerned prove to be of project rank. 

Location. — ^Washington, D. C. 

Date &e^ttn.— 1909. 
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Hiscellaneons Inrestigations in Plant Physiology and Fermentation — Gontd. 

Results, — Studies of heredity, and yariations have yielded light on princi 
pies governing the origin of new forms and species in the genns Oenothera 
and seem to confirm the existence of the process of mutation as con- 
tended by De Vries; results published in a series of articles. Work 
on the constituents of poisonous plants has resulted In the isolation of 
several alkaloids poisonous to stock from species of lupine; also the dis- 
covery of a toxic principle in Eupatorlum. A method of fumigating 
seed has been devised In cooperation with the Federal Horticultural 
Board, and published in Department Bulletin 186. Other misceHaneous 
publications deal with the prevention of molds on cigars, Department Bul- 
letin 109, and the manufacture of agricultural alcohol in Germany, De- 
partment Bulletin 182. 

Assignment.— n. H. True, H. H. Bartlett, O. F. Black. 

Proposed expenditures, 1915-16, — ^,871. 

Total, Investigations in Plant Pliysiology and Fermentation, |24,526. 

Total, Brng-Plant, Poisonous-Plant, Physiological, and Fermentation la- 
vestigations, $60,180. 

[BcMarch.] 

AGRICULTURAL TECHNOLOGY INVESTIGATIONS. 

Snperrision: 

Object, — To conduct administrative work, including clerical routine and 

laboratory duties. 
Location. — Washington, D. C. 
Date begun.— 19(y7. 

Assignment. — N. A. Cobb, W. E. Chambers, Albert Mann. 
Proposed expenditures, 1915-16.— ie>fi20. 

Free-Living and Plant-Infesting Nematodes: 

Object, — To Improve the methods of treating crops so as to diminish the 
losses due to attacks of nematodes, including the technological study of 
the nematodes themselves, their species, life history, and general economic 
relationships. 

Procedure, — This project Involves a study of the nature, distribution, and 
economic relationship of nematodes parasitic in plants. The soil- 
inhabiting nematodes, not necessarily parasitic, are eminently adapted 
to the production of small wounds in the roots of plants, where microbes 
and fungi may afterwards find an entrance. It is proposed to apply 
present knowledge of these nematodes to the study of their attacks on 
plants, with the object of lessening the damage caused thereby. 

Cooperation. — Individual growers in various States, other officers of the 
department and other branches of the Government, universities, and 
State governments. 

Location. — Washington, D. C. ; practically every State. 

Date begun.— 1006. 

Results, — Drawings of about 60 species of spear-bearing nematodes, of 
which fully five-sixths are species of Dorylaimus — all of them, so far 
as we now know, more or less injurious to plants — ^have been prepared for 
publication. Additional information with regard to the structure and 
life history of the root-gall nematode has been obtained. Studies of 
foreign soils likely to be imported into the country have been continued, 
particularly the soils of Brazil. It has been established that rhabdltln 
resembles starch and htemoglobin in being specific in its properties for 
each species of nematode. An article entitled " Nematodes and Their 
Relationships " appeared in the Department Yearbook for 1914. Re- 
searches which have been conducted relative to the physiology of certain 
genera of nematodes common in soil are leading to interesting dis- 
coveries not unlikely to have a connection with soil fertility. It has 
been discovered that nematodes are much more abundant in trees than 
has been supposed. Examinations have been made of dasheen corms in 
connection with the Office of Foreipi Seed and Plant introduction, witli 
a view to diminishing the nematodes infesting them, that they may be 
safely distributed for growth. It has been found that nematodes are 
being introduced on imported beet seed. A special report on the specie^* 
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Free-LiTing and Plant-Infesting Nematodes — Continned. 

Tylenchus Uformis, which has been found attacking sugar cane in . 
Hawaii and Jamaica, is being prepared, as recent observations lead to 
the conclusion that this parasite is more dangerous than formerly sup- 
posed. The Tylenchus devastatriw has been noted in new localities and 
steps have been taken to warn the public of its spread. An article has 
been prepared on Tylenchus semipenetrans and published. A number of 
articles have been published in scientific journals, all of which have a 
more or less distinct economic bearing. 

Assiffnmcnt — N. A. Cobb, W. B. Chambers. 

Proposed eippenditures, 1915-16.-^^00. 

Fiber Technology: 

Object. — The study of fiber, especially cotton fiber, with a view to in- 
creasing our knowledge of the properties of the fiber from a technological 
standpoint. The work on cotton fibers will have special reference to 
length, diameter, texture, roughness, color, etc. 

Procedure. — Laboratory studies of fiber characters will be carried on. 

Cooperation. — Government agencies, both State and Federal; growers 
and manufacturers. 

Location. — ^Washington, D. 0. 

Date begun. — ^1915, as a separate project; studies along these lines have 
been in progress for some years in connection with work upon cotton 
standardization. 

Results. — ^Attention is called to the development of vacuum storage, im- 
provements in the preparation of cotton grades, as (a) the introduction 
of a photographic record of the appearance of cotton when Issued as a 
standard; (b) the improved methods of storing the types in the grade 
boxes so that their condition approaches more nearly to a standard than 
has been the case in the past. i. e., placing the types in cartons by which 
they retain their form' and size, the fastening of the cartons in position, 
the standard compression of the types, and the holding of the upper sur- 
face of the types below the lid of the container, so that they are not sub- 
jected to pressure; and (o) the application of vacuum storage to the 
preservation of the fugitive tints characteristic of tinged and stained 
cotton. 

Assignment. — N. A. Cobb. 

Proposed expenditures, 1915-16. — $8,120. 

Laboratory and Field Equipment: 

Object. — ^To investigate and improve laboratory and field equipment with a 
view to improved efficiency, and to study and devise projection apparatus 
for making magnifications of microscopic objects and for improving illus- 
trations and making minute measurements. 

Procedure. — Devising new apparatus that shall be more efficient, and mak- 
ing such experiments as are suggested by the exigencies of this office as 
well as of other offices. 

Cooperaf ion.— Individual farmers and experts in various States, Govern- 
ment officials, and manufacturers. 

Location. — Washington, D. C. 

Date begun. — 1007. 

Results. — ^A clover-seed harvester has been devised and put into operation 
in conjunction with the Office of Forage-Crop Investigations. A machine 
for trimming bulbs has been invented, patented, and put into successful 
operation. Designs for a cotton drier have been prepared in part. A 
good deal of work has been done in modifying the various instruments 
and machines used in spinning work so as to make them more accurate 
and better adapted to experimental work. Improvements have been 
made in various apparatus used in agricultural research, such as cameras, 
microscopic apparatus, photostats, projectors, differentiators, and objec- 
tives. Improvements have been liiade in the fiber-breaking machine used 
by the department, and a new device has been evolved for securing end 
views of small microscopic objects. Considerable study and experi- 
mental work with regard to cotton ginning and its effect on cotton have 
been undertaken, resulting in some instances in putting Into practical effect 
the ideas that have been thus developed. To a smaller extent this is also 
true of cotton pickers and cotton presses. Study is being given to the 
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Laboratory and Field Equipment— Continued. 

possibility of making an accessory to tlie mowing-macliine cutter which 
will assist in the harvesting of bur-clover seed. 
Assignment, — N. A. Cobb. 
Proposed esopenditures, 1915-16, — $2,380. 

Total, Agricultural Technology rnvestigations, $21,420. 

[Research.] 

FIBER-PLANT INVESTIGATIONS. 

Sisal, Heneqnen, and Allied Plants: 

Ohject, — Increased cultivation of sisal under conditions favorable for the 
Industry in Hawaii ; determination whether other similar plants may be 
profitably cultivated for fiber production in Hawaii or in Porto Rico. 

Procedure. — Information about fiber-producing agaves and furcrsBas Is 
secured and, if promising, plants are obtained and tried at the experi- 
ment station in Porto Rico or by the Hawaiian Sisal Co. in Hawaii. 
Suggestions for improving sisal plants in Hawaii, also information as to 
the market and the preparation of the fiber to meet the demands of the 
market, are given to the Hawaiian Sisal Co. Information is obtained 
from all available sources regarding plants producing fiber suitable for 
binder twine. Inquiries of would-be investors, inspired by promoters, 
are answered, warning against attempts to cultivate unprofitable plants 
or good plants under impossible conditions. 

Cooperation. — Porto Rico Experiment Station, Mayaguez, P. R. ; Hawaiinii 
Sisal Co. (Ltd.), Honolulu, Hawaii. 

Location. — Washington, D. C. ; Mayaguez and Tauco, Porto Rico; Sisal ami 
Robinson, Hawaii. 

Date begun. — 1902. 

Results. — Fourteen introductions, including 10 dlflPerent species, some of 
them in quantity, have been made into Porto Rico. It is found that the 
true sisal plant grows best in Porto Rico, but there is not a sufficient 
area of land suitable for this plant available there under present condi- 
tions at a cost which will permit the industry to be profitably carried on. 
Several agaves and furcrceas have been Introduced Into Hawaii, but they 
have not grown as well as sisal. Fiber of better quality is being pro- 
duced in Hawaii, and the development of improved types of sisal plants 
is under way. Conditions in Florida and southern Texas are found un 
favorable for the cultivation of these fiber plants. 

Assignment. — Lyster H. Dewey. 

Proposed expenditures, 1915-16. — $300. 

Flax Fiber Production: 

Object. — To encourage the production of flax fiber in regions adapted to the 
crop in this country to meet the increasing demand, and to prevent a waste 
of capital in impractical schemes: to bring about production in the 
United States of supplies of seed of fiber types of fiax. 

Procedure. — Determining by investigation the types of fiax fiber desired by 
American spinners; then developing, by means of plant breeding, flax 
plants yielding these desirable types, and trying them out in cooperation 
with practical fiax growers; disseminating by correspondence and bnlle- 
tins information regarding the requirements, processes, cost, and probable 
profits in the cultivation of flax. Flax-breeding work is being carried on 
In Michigan, together with seed-increase plantings of the most promising 
types and cooperative expei'iments with fertilizers for fiber flax. Fiber 
types of fiax seed are being grown at the Minnesota Northwest Experi- 
ment Station, Crookston, Minn., to demonstrate that seed of fiber flax 
may be produced in this country without deterioration. 

Cooperation.— James Livingston Flax Co. (Ltd.), Yale, Mich.; Minnesota 
Experiment Station, Northwest School and Station, Crookston, Minn.; 
Summers Linen Co.. Port Huron, Mich. 

Location. — Washington, D. C. ; Croolsston, Minn. ; Croswell and Yale, Mich. 

Results. — ExiKjriments at Croolsston Indicate that, contrary to the generally 
accepted theory, seed of fiber flax may be produced in this country fully 
equal to that imported. Several Improved strains of fiber have been 
developed. 

Assignment. — Lyster H. Dewey, Frank C. Miles. 

Proposed expenditure, 19 15-16. —^2,980, ^ j 
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Hemp Fiber Prodnetion: 

Object, — To encourage the production of hemp fiber In the United States in 
regions where the hemp crop promises as good profits as may be obtained 
from other crops ; to promote the production of seed of improved varieties 
of hemp. 

Procedure. — Improved types of hemp are being developed by plant breeding. 
Seed of these improved types is distributed to commercial hemp-seed 
growers. Methods of prepanng hemit fiber are investigated. Cooperative 
demonstration work with the Wisconsin Experiment Station was carried 
on, resulting in the establishment of hemp growing in that State. Similar 
work is contemplated In other States. Information regarding the best 
methods of handling the crop is secured and disseminated. Work Is 
being continued along the lines mentioned, and an increased area at the 
Arlington (Va.) and Yarrow (Md.) farms is being devoted to the pro- 
duction of seed of improved varieties. 

Cooperation. — ^J. L. Andreas, Pierceton, Ind. ; Kentucky and Wisconsin 
experiment stations. 

Location. — Lexington, Ky. ; Madison, Wis. ; Pierceton, Ind. ; Washington, D, C. 

Date begun,— 1902. 

Results. — Hemp-growing industry establislied on a commercial basis in 
Wisconsin; Industry encouraged and aided In Indiana and Ohio; more 
than 1,200 bushels of seed produced by one hemp-seed grower in Ken- 
tucky last season from the second generation of seed of an Improved strain 
sent to him from the Office of Fiber-Plant Investigations in the spring 
of 1913, a large proportion of the entire hemp-seed crop of 1915 being 
planted with seed of this improved variety, which is recognized as 
markedly superior to the ordinary unselected Kentucky hemp; experi- 
ments in cooperation with the Indiana Experiment Station in 1914 
showed that the application of potash on muck soils produced an in- 
creased growth of plants and larger yield of fiber, while lime and 
phosphoric acid failed to indicate any marked improvement. 

Assignment. — ^Lyster H. Dewey, Frank C. Miles. 

Proposed expenditures, 1915-16.-^,160. 

Btmie Fiber Prodnetion: 

Object. — ^To determine whether ramie may be grown successfully and profit- 
ably in the United States or its island possessions ; to investigate methods 
of handling the crop and preparing the fiber ; to encourage its cultivation, 
if it can be profitably grown; and to discourage waste of capital in 
stock-selling schemes or attempts to produce ramie under conditions that 
have been proved to be Impossible. 

Procedure. — Information is secured and verified, so far as possible, re- 
garding the cultivation of ramie and the production of the fiber. Small 
plats are grown for observation, and roots for propagation are furnished 
to experimenters. One highly recommended decorticating machine has 
been tried on a scale suflicient to give definite results. Since the results 
thus far obtained are negative, this subproject will be held in abeyance 
until a more promising method of decortication is discovered. Mean- 
while, investigations confined chiefly to correspondence will be continued, 
in order to secure all available information. 

Location. — ^Washington, O. C. 

Date begun.— ISdO. 

Results. — ^Definite data secured regarding the yield of fiber and the im- 
practical character of decorticating machines thus far devised; many 
ffelse statements of enthusiastic promoters controverted and would-be 
investors saved from wasting money. 

Assignment. — Lyster H. Dewey. 

Proposed expenditure, i5i5-i 6.— $160. 

liseellaneons Fiber Investigations: 

Object. — ^To collect, record, and disseminate information about all kinds 
of plants, except cotton, producing textile, stufllng, or coarse weaving 
fibers; to identify fiber plants and plant fibers; to conduct experiments 
la cultivating some of the most promising fiber plants. 

Procedure. — Information is secured from literature, periodicnls, corre- 
spondence, and personal observation, and filed for ready reference. Some 
of the more promising plants are being grown at Arlington Farm. 

98654—15 ^11 
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Miseellaneoas Fiber InTestigations — Continued. 

Location. — Washington, D. C. 

Date begun. — 1890. 

Results. — More than 2,000 letters asking about fiber plants of minor im- 
portance answered each year: more information about fiber plants on 
file than anywhere else in the world. 

Assignment. — Lyster H. Dewey. 

Proposed expenditures, 1915-16. — $2,230. 

Total, Fiber-Plant Inyestigatlons, $8,830. 

[R«seareh.] 
GRAIN-STANDARDIZATION INVESTIGATIONS. 

Superyision : 

Object. — The direction and supervision of all investigations relating to 
the handling, grading, and transportation of grain and flax seed and the 
fixing of definite grades thereof. 

Cooperation. — ^Various grain exchanges and grain-trade organisatloo>» 
Bureaus of Cheniistr>' and Animal Industry, War Department, and the 
State experiment stations. 

Location. — Washington, D. C. ; headquarters of laboratories outside of 
Washington at Baltimore, Md.. Chicago, 111., Decatur, 111., Fargo, N. Dale, 
Kansas City. Mo., New Orleans, La., and Portland, Oreg. 

Date 6ei7ww.— 1906. 

Assignment. — J. W. T. Duvel, E. G. Boemer. 

Proposed expenditures, /P/J-i6.— $14,1H0. 

Establishment of Deflnite Grain Grades on the Basis of Intrinsic Yalne: 

Objecf. — To determine the relative value of important factors which enter 
into the commercial grading of grain, and to formulate rules and specifi- 
cations for standardizing grades so that the requirements of the different 
grades will be in keeping with their intrinsic values. 

Procedure. — Consists mainly in the correlation of various data secured 
under the projects which follow, and studying the conditions that exist 
in the grain trade so that grades may be cHtablished on a basis that 
will not seriously interfere with legitimate commercial practices. 

Cooperation. — Grain producers, country shippers, grain exchanges, grain- 
inspection departments, manufacturers of grain products, and varions 
national and State grain-trade organizations. 

Location. — Washington. D. C, and grain markets and ports of the United 
States. 

Date begun. — ^1907. 

Results,— trades for com have already been established, which grades 
have been adopted by the graln-InsiKX'tlon departments of most of the 
important markets. Investigations leading to the fixing of grades for 
other grains, especially wheat and oats, are being pushed as rapidly aa 
funds will permit. 

Assignment. — J. W. T. Duvel, E. G. Boemer. 

Proposed expenditures, 1915-16.— $12,320. 

Effect on Grade and Commerelal Yalue of Farm Methods of Haryesting tad 
Handling Grains : 

Object. — To show how different methods of harvesting, handling, and stor 
ing on the farm affect the commercial grade and value of the grain when 
sold, with a view to pointing out to producers how present methods can 
be improved. 

Procedure. — Samples of grain are secured as harvested under different 
conditions and at different stages of maturity and when storetl In 
different types of granaries and cribs. Such samples are graded by 
expert graders and the values ascertained through dealers or manufac 
turers making a speciality of the kind of grain under consideration. 

Cooperation. — Grain growers, dealers, and manufacturers of grain products. 

Location. — Washington, D. C, and the grain-growing sections of the United 
States, including the rice areas of the South. 

Dale begun.— imi. 

RenuUs. — Improved methods of harvesting, shocking, stacking, and thniph- 
ing small grain and the harvesting and cribbing of corn have lH>en 
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SfMt 6H Grade and Gommerelal Yalue of Farm Methods of Haryestin^ 
and Handllagr Orains— Continued. 

demonstrated. For example, grain when properly stacked yields a higher 
quality than when thrashed from the shocks. Likewise, com stored in 
large <n-ibs does not dry out readily, and cribs built north and south 
turn out a better quality of corn, when it Is shelled in the summer 
following harvest, than cribs built east and west. 

A8Hgnm€nt,—J. W. T. Dnvel, E. L. Morris, C. A. Russell, Philip Rothrock, 
F. B. Wise, L. M. Jeffers. 

Proposed expenditures, 1915-16. — $10,495. 

Handllniir and Grading Grain at Country Eleyators: 

Object. — ^To improve the methods of handling and grading grain at country 
elevators and to demonstrate to the managers of these elevators the 
importance of buying grain on the basis of grade, thereby encouraging 
better farm methods and practices. 

Procedure. — Analysis of samples secured from farmers' wagons as delivered 
at country elevators and from cars representing shipments of grain from 
country elevators. 

Cooperation. — Managers of country elevators, and farmers. 

Location. — Washington, D. C. ; grain belt of Illinois; and wheat sections 
of Middle and Northwestern States. 

Date begun.— 19(yi. 

Results. — The bulk of grain and especially corn has been shown to have an 
excessive moisture content, and in the case of small grains an excessive 
quantity of dirt for best returns. Discrepancies have been found in the 
grading of like classes of grain delivered by different farmers, and in 
many sections it has been shown that the same price is being paid for 
grain varying widely in quality and value, thus putting a premium on 
poor farming. It has been likewise shown that the market to which com 
is shipped has an Important bearing on the quality and condition of grain 
on arrival at destination. 

Assignment.— J. W. T. Duvel. C. A. Russell. 

Proposed expenditures, 1915-16. — $7,875. 

Htndllng and Grading Grain in Terminal Markets: 

Object. — To investigate the methods of handling and grading grain in 
terminal markets, with a view to placing grading on a uniform and 
definite basis, so that the shipper will have his grain graded under the 
same rules regardless of the market in which it is sold. 

Procedure, — The sampling of grain representing receipts and shipments in 
the various markets, and the analysis of such samples to ascertain the 
variation in grading. 

Cooperation. — Grain-iu8i)€Ctlon departments, grain dealers, and elevator 
companies at the larger markets. 

Location. — Washington, D. C, and terminal markets in the United States. 

Date &e/7un.— 1907. 

Results. — This investigation has shown tliat there is a wide variation as 
to the quality of grain covered by the same commercial grade in different 
markets and in the same market at different seasons of the year. 

Assignment.— J. W. T. Duvel, W. P. Gsirroll. John II. Cox, Philip Rothrock, 
E. L. Morris, L. M. Jeffers. 

Proposed expenditures, 7PiJ-/(J.— $15,330 

Quality and Condition of Ameriean Export Grain: 

Object. — To build up a more siitisfnctory trade in grain and to reestablish 
confidence of the European buyer in American grain certificates. 

Procedure. — ^The sjimpling of cargoes at the time of shipment for the pur- 
pose of determining the quality and condition of the grain as loaded. 
and the resampling of the cargo at the time of discharge in Europe in so 
far as funds will permit. 

Cooperation. — Atlantic steamship companies and grain exchanges at export 
markets. 

Location. — American and Euroiiean ports; headquarters at Washing- 
ton, D. C. 

Date hegun.—19(n. 

Results. — It has been shown that much of the grain is loaded In bad condi- 
tion, being damp, dirty, damaged, and frequently mixed with other 
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Qnality and Condition of American Export Grain— Continued. 

grains; also that the complaints from European buyers of the quality 
and condition of American grain have In the main been justified. Corn 
Is frequently exported under the grade of No. 2 containing 20 per cent or 
more of moisture. Oats consigned as No. 2 White Clipped frequently 
carry more than 10 per cent of barley, etc. Data in B. P. I. Circular 55. 

Assignment. — ^J. W. T. Duvel, E. G. Boemer. 

Proposed expenditures, Idi5-i6.— $1,940. 

Quality and Condition of Grain Imported into the United States: 

Object, — ^To determine the quality and condition of import grain at time of 

discharge at American ports. 
Procedure, — Samples of various cargoes of grain received at the United 

States ports are secured and analyzed. 
Cooperation. — Grain exchanges and individual grain importers at import 

markets. 
Location, — Grain-receiving ports of the United States; headquarters at 

Washington, D. C. 
Date 6ei7W».— 1907. 
Results. — Most of this work has been limited to Argentine corn and oats 

examined at Atlantic and Gulf ports. Some of the corn is received in a 

very badly damaged condition, although some shipments have been first 

class. 
Assignment.— J. W. T. Dutel, E. G. Boemer. 
Proposed expenditures, 1915-16. — $500. 

Deterioration of Export Grain during Transit in Steamships: 

Object. — To determine the changes which take place in export grain during 
ocean transit. 

Procedure. — Cargoes are sampled at the time of loading and equipped with 
special apparatus for ascertaining the temperature and other factors 
during the voyage, a representative of the department accompanying the 
cargo making observations in transit and resampling the cargoes at time 
of discharge. 

Cooperation. — Trans-Atlantic steamship companies from ports of Baltimore 
and New Orleans; European importers. 

Location. — ^American and European ports and ocean transportation routes; 
headquarters, Washington, D. C. 

Date fte^un.— 1907. 

Results. — Comparisons of the analyses of samples taken at the time of 
loading and discharge show marked changes during transit. A consider- 
able percentage of com becomes damaged during transit In steamships, 
which damage can be traced directly to the inferior quality and hiRh 
moisture content of the com at time of loading and in many cases to the 
location in the ship where such corn is loaded. The loading of grain in 
holds adjacent to the boiler and engine room without full protection from 
artificial heat is a practice detrimental to the grain interests of the 
United States, and should be prohibited. In some instances steamsWl) 
companies have taken the necessary steps to remedy such evils. 

Assignment. — J. W. T. Duvel, B. G. Boemer. 

Proposed expenditures, 1915-16. — Work temporarily suspended; no allot- 
ment. 

Deterioration of Grain in Storage and daring Transit in Cars: 

Object. — To determine the degree of deterioration in grain during transit in 
cars and during storage. 

Procedure. — Samples are taken at time of loading and discharging grain in 
cars to ascertain the deterioration during transit, special shipments being 
equipped with apparatus for ascertaining the temperature and other 
factors, in which case a representative of the department accompanies 
the shipments to make observations in transit. 

Cooperation. — Grain producers, and elevator, warehouse, and transportation 
companies. 

Location. — Baltimore, New Orleans, and Chicago; laboratory work, Wash- 
ington, D. C. 

Date begun.— '1907. 
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Deterioration of Grain In Storage and during Transit in.Gai-8->Continued. 

Results. — Ck>mpari8ons of analyses of samples taken at the time of loading 
and discharge show marked changes during transit. Causes of much 
loss from deterioration have been determined. Data in B. P. I. Circular 
43. Oat-«torage experiments show that ventilation has considerable in- 
fluence on keeping qualities. 

AssiffntnenL'—J. W. T. Duvel, John H. Cox, W. P. Carroll. 

Proposed expenditures, J9J5-16. — $1,850. 

Shrinkage of Grain while in Storage and Transit: 

Object, — ^To determine the amount of shrinkage, in storage or transit, in 
grain containing various percentages of moisture. 

Procedure. — ^The shipment of known quantities of com In specially selected 
box cars accompanied by a representative of the department; moisture- 
content of corn ascertained at time of loading to learn its relation to 
shrinkage; cars of grain also held on track to compare shrinkage with 
that of grain shipped. 

Cooperation, — ^Transportation and elevator companies. 

Location, — ^Baltimore, New Orleans, and Chicago; laboratory work, Wash- 
ington, D. C. 

Date begun,— Wll. 

Results. — Investigations show that shrinkage during transit or while in 
storage depends mainly on moisture content, temperature of air, and 
general atmospheric conditions; greater shrinkage shown in grain held 
on track than in that shipped. Data in B. P. I. Circulars 32 and 81; also 
Department Bulletin 48. 

As8ignment,—3. W. T. Duvel, John H. Cox, W. P. Carroll. 

Proposed expenditures, IBlS-ld, — Work temporarily suspended; no allot- 
ment. 

Keeping Qualities of Grain as Inflneneed by Tarious Kinds of Storage Bins: 

Object. — To determine the relative value of various sorts of storage bins 
and elevators for the storage of bulk grain. 

Procedure. — Duplicate lots of specially selected grain are stored in bins and 
elevators of different constructions, such as concrete, wood, steel, etc. 

Cooperation. — Grain, elevator and storage companies In Baltimore and 
Chicago. 

Location. — ^This work is directed from Washington, D. C. 

Date begun. — 1907. 

Results. — Investigations indicate the superiority of wooden bins over con- 
crete bins. 

Assignment. — J. W. T. Duvel, E. G. Boemer, W. P. Carroll, John H. Cox, 
C. A. Russell. 

Proposed expenditures, 1915-16. — No allotment; work temporarily sus- 
pended. 

Artifleial Drying of Grain: 

Object, — To secure a basis for fixing standard parades for artificially dried 
grain. 

Procedure. — Investigations are made and samples examined to determine 
the relative value of artificially dried and naturally dried grain contain- 
ing different percentages of moisture; the influence of different degrees 
of temperature; the dlflicultles of handling artificially dried grain; the 
keeping qualities when stored under commercial conditions ; and the rela- 
tive market value and grade of same as compared with grain dried under 
natural conditions. 

Cooperation. — ^Railroad and elevator companies that operate commercial 
grain driers. 

Location. — ^Washington, D. C, and Baltimore, Md. 

Date begun, — ^1907. 

Restdts. — It has been shown that greater loss results in handling artificially 
dried grain than with naturally dried grain and that there Is little change 
in acidity, germination, and chemical composition after drying. 

Assignment, — J. W. T. Duvel, John H. Cox. 

Proposed expenditures, 1915-16. — No allotment; work temporarily sus- 
pended. 
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Bleaehlngr of Grain : 

Object. — To detennine the influence of blenchinj; on the value of low-jrrade 
grain. 

Procedure. — Special samples of grain before and after bleaching are secured 
and determinations necessarj' for a comparison of their relative value 
made, including studies of changes in moisture content, of differences io 
appearance, of the molds present before and after bleaching, and of the 
grade which such grain would receive on the basis of its Improved 
api^a ranee. 

Cooperation. — Bureau of Animal Industry and operators of grain bleachers. 

Location. — Washington, D. C, and Chicago, 111. 

Date begun. — 1907. 

Results. — Preliminary investigations made, but without definite results: 
further tests to be made. Data in B. P. I. Circulars 40, 74, and 111. 

Assignment.—^. W. T. Duvel, W. P. Carroll. 

Proposed expenditures, 1915-16. — No allotment; work temporarily sus- 
pended. 

Mixing of Yarieties, Classes, and Commereial Grades of Grain: 

Object. — ^To ascertain the extent to which mixing is done in large markets 
and at country elevators, either Intentionally or through carelessness In 
handling, and to ascertain the extra profits resulting from such mixing. 

Procedure. — In order to secure a basis for comparison a study is beinjr 
made of the extent to which classes and varieties of grain are grown 
together on the farm in various sections of the United States. These data 
are then compared with grain as received and handled at both secondary 
and piimary markets. The work on the farm Involves field studies 
beginning before the grain is harvested. 

Cooperation. — Grain producers, dealers, receivers, shippers, and insi)ecti(«i 
departments of the United States. 

Location. — Washington, D. C. ; Baltimore.. Md. ; Kansas City, Mo. ; Decatur. 
111.; New Orleans, La.; Portland, Oreg. ; and various points in the com 
and wheat belts. 

Date begun.— \mi. 

Results. — Investigations have shown that different classes and varieties of 
grain sometimes grow together on the farm, both as a result of careless- 
ness in seed selection and because of intentional mixtures with the ho|)e 
of swurlng larger yieUis of grain bettor suited for feeding purposes. 
F^)r example, v.- heat Is frequently founrl mixed with rye, mainly as fl 
result of careles.Huess »n the selection of see<l. Barley is fre<|uently sown 
with oats, but only verj' limited quantities of such mixtures are nwr- 
keted. Such mixtures as are found on the market are usually made h\ 
operators of elevators for Increased profits. 

Assignment.— J. W. T. Duvel, W. P. Carroll, L. M. JeCfers, L. M. Thomas. 
E. I.. Morris, Philip Rothrock, John H. Cox. 

Proponed expenditures, 1915-16.-^,250. 

Milling and Baiting Investigations with Yarions Classes, Yarieties, anil 
Grades of Wheat: 

Object. — ^To determine the milling value of various kinds and grades o^ 
wheat to serve as a basis for the fixing of standard grades. 

Procedure. — Samples of the same variety and class of wheat are secured In 
different sections of the country for milling and baking tests. I.ikewlse. 
the milling and baking tests are made on samples representing the same 
commercial grade In different markets and the different grades In the, 
same market. 

Cooperation. — North Dakota Experiment Station. 

Location. — Fargo, N. Dak.; Portland, Oreg.; and the wheat belts of the 
United States. 

Date begun. — 1907. 

Results. — It has been shown that there Is a wide variation in the quality of 
bread made from the same commercial grades of wheat secured in differ 
ent markets, that the sjmie class and variety of wheat grown In different 
sections of the country do not have the same milling and baking value, 
and that the method of handling wheat on the farm has an importiint 
bearing on its milling and baking value, stack-thrashed wheat being 
sui)erior to shock-thrashed grain. 

Assignment.— J. W. T. Duvel, L. M. Thomas. 

PropoHvd eipenditurva, 1915-16. — $0,105. C^OOCjIp 
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HATTMtlBg, Handling, Storing, and Grading Kiee: 

OhjecU — ^To improve present methods of handling and storing rice on the 
farm, in the warehouse, and at the mill, and to establish definite stand- 
ards for rice. 

Procedure — Experiments in different methods of handling rice on the farm 
after it is harvested; sampling rice us it is delivered at the warehouses 
by the planters; investigations of the keeping qualities of rice as stored 
with different percentages of moisture and of the milling yield resulting 
from different methods of handling rice both on the farm and in the 
warehouses. 

Cooperation. — Southern Rice Growers* Association, Louisiana and Texas 
Rice Millers' and Distributors' Association, and rice growers, dealers, and 
niillei'M. 

Location, — Rice-growing sections of the United States, principally Louisiana. 
Texas, and Arlcansas. 

Date begun.— IQM, 

Results, — Investigations have been made leading to the fixing of grades for 
rice. Milling tests show there is a loss In value of 8 to 20 per cent where 
rice is not well shocked. Rice coated with glucose and talc is damaged 
equally as bad by weevils as rice stored in an uncoated condition. Under 
ordinary shipping conditions milled rice ns 8hipi»ed is damaged but very 
little by breakage in handling. 

A8siffnment,—J. W. T. Duvel, F. B. Wise. 

Proposed expenditures, 1915-16, — $3,955. 

Doekage as a Faetor in Grain Grading: 

Object, — ^To determine the amount and different kinds of impurities mixed 
with grain at the time of thrashing and marketing juul the influence of 
such mixing on market grade and value. 

Procedure. — Representative samples of wheat and other grains as thrashed, 
as delivered at country elevators and as received at terminal markets in 
carload lots, are secured and examined to determine the kinds and 
amounts of impurities in the grain. Special tests are made with wheat 
containing definite known amounts of practically inseparable Impurities^ 
to study the effects on milling and baking qualities. Cooperative work is 
carried on with mills and elevators to study the amount and character of 
the material removed when cleaning wheat for milling. 

Cooperation. — Grain growers, receivers, shippers, and inspection depart- 
ments in the United States and Canada. 

Location, — Grain-growing sections of the United States and Canada; head- 
quarters. Washington, D. C. 

Date begun,— 1^1. 

Results. — Investigations and si>ecial milling and cleaning tests show that 
the present machinery ordinarily found in mills and elevators does not 
remove impurities such as rye, barley, king-head, cockle, and wild-rose 
seed in cleaning wheat for grinding; also that these impurities result in 
lowering the milling and baking qualities of fiour; and that a con- 
siderable amount of small, broken, and shriveled wheat is removed in 
the process of preparing wheat for the rolls. 

Assignment,— R. C. Miller, J. W. T. Duvel. 

Proposed expenditures, 1915-16. — $4,380. 

Feeding and Manufaetnring Yaine of Sound and Unsound Grain: 

Object. — To secure definite information on which to base values of the 

J different kinds of damaged grain for the purpose of grading. 
Procedure, — Feeding tests are made with sound and various kinds of 
r damaged grain to ascertain their effect on animals, both in weight and 
pathological conditions that might develop. Tests :\rv condncttd to ascer- 
tain the quality of grain that can be used for various kinds of manufac- 
turing purposes, with reference to yield and quality. So far, this work 
has been limited mainly to feeding tests with sound and damaged corn 
and bleached and unbleached oats. 
Cooperation, — Bureau of Animal Industry. 
Location, — Washington, D. C., and Bethesda, Md. 
Date begun,— IWl, 
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Feeding and Mannfaetnring Yalne of Sound and Unaonnd Grain— Continued. 
Results. — In preliminary tests no important results were shown in the case 

of oats, but the gain in weight of the animals that were fed damaged 

com was much less than those fed sound com. 
Assignment, — J. W. T. Duvel. 
Proposed ewpenditures, 1915-16.— 4SO0, 

Grain Yalues as Inflneneed by Bioohemieal Changes YFhieh Take Plaee after 
Harvesting and daring Storage: 

Object. — To ascertain whether the value of grain increases as a result of 
biochemical changes which take place after harvesting and during storage. 

Procedure, — This project is largely one of scientific interest embodying 
biochemical studies of such important changes as take place in the sweat- 
ing and curing of grain. 

Location. — ^Washington, D. C. 

Date hegun. — 1911. 

Results, — Only very limited work has been done on this project. It is 
known that grain after harvesting goes through a sweating process, and 
that under proper conditions this process results in the improvement 
of the quality of grain, but sufficient work has not been done to justify 
any conclusions as to what these changes are. 

Assignment.— 3, W. T. Duvel, G. H. Baston. 

Proposed expenditures, 1915-16,— ^2&0. 

Changes in Chemical Composition of Grain dnring Deterioration: 

Object, — ^To determine changes in the chemical composition of grain. 

Procedure, — Samples of grain are secured from special experimental lots 
representing different staged and degrees of deterioration such as take 
place in grain during storage in elevators and in transit in cars and 
steamships. 

Cooperation. — Bureau of Chemistry. 

Location, — ^Washington, D. C. 

Date begun,— 1911. 

Results. — Investigations have shown that In corn that deteriorated dnr- 
ing storage there is marked decrease in the percentage of acid, a reduc- 
tion in the sugars, and, where deterioration is pronounced, a decrease In 
the percentage of fat. The increase in the acidity of com Is the most 
Important factor In determining the degree of soundness of corn. Data 
in Department Bulletin 102. 

Assignment. — J. W. T. Duvel, H. J. Besley, G. H. Baston. 

Proposed expenditures, i915-15.— $1,150. 

Development of Laboratory Methods for the Determination of Soundness of 
Grain: 

Object, — To develop simple laboratory methods for measuring various fac- 
tors taken into consideration in the commercial grading of grain. 

Procedure. — Experimental work with different methods Is undertaken with 
a view to developing new ones or revising old ones, so that they will be 
applicable to commercial conditions which require that samples be han- 
dled rapidly. 

Cooperation. — Bureau of Chemistry. 

Location. — Washington, D. C. ; Baltimore, Md. ; Chicago, 111.; Decatur, 111.; 
Fargo, N. Dak. ; Kansas City, Mo. ; New Orleans, La. ; and Portland, Oreg. 

Date begun, — ^1907. 

Results. — ^A method has been developed for testing sulphur-bleached oats 
and barley and for determining the acidity of corn, which is the most Im- 
portant means known for measuring the degree of soundness. By modi- 
fications of methods previously known and used the time has been re^ 
duced from 16 or 18 hours to approximately 30 minutes. 

Assignment.— J. W. T. Duvel, H. J. Besley, G. H. Bnston. 

Proposed expenditures, 1915-16. — $2,440. 

Development of Special Apparatus for Use in Grain Grading: 

Object, — To design and develop new apparatus for use In connection with 

the commercial grading of grain. 
Procedttre.— Tests are made with various kinds of apparatus for measuring 

different factors In the grading of grain, such a^ weight per bushel, molB- 

ture content, etc. 
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DeTelopment of Special Apparatus for Use in Grain Gradinfr— Continued. 

^Looaiian. — Washington, D. C. ; Baltimore, Md. ; Chicago, 111. ; Decatur, 111. ; 
Fargo, N. Dak. ; Kansas City, Mo. ; New Orleans, La. ; and Portland, Oreg. 

Date begun.— IWl, 

Re9ults. — ^Apparatus has been developed for rapidly determining the mois- 
ture content in grain and a special flask devised for determining the 
moisture content in meal and flour and grain products; a special device 
for securing representative samples of bulk lots of grain ; modification of 
tester to determine weight per bushel of grain, so as to give more reliable 
results; development of special balance for rapidly weighing various de- 
terminations, and other apparatus of minor character necessary for suc- 
cessful prosecution of the work. 

Aasiffnment, — J. W. T. Duvel, E. G. Boemer, John H. Cox, H. J. Besley, 
6. H. Baston. 

Proposed expenditures, 1915-16.-^,320. 

Total, Grain-Standardization Investigations, $88,820. 

[RMearch.] 

BIOPHYSICAL INVESTIGATIONS. 

SUPERVISION. 

Supervision : 

Object. — General supervision of biophysical investigations, preparntion of 

data for publication, and the conduct of clerical routine. 
Location. — Washington, D. C. 
Date begun. — ^1906. 

Assignment. — ^L. J. Briggs, J. O. BelsB. 
Proposed expenditures, 1915-16.-^7,380. 

COOPERATIVE BIOPHYSICAL INVESTIGATIONS. 

Cooperatire Biophysieal Inyestigattons : 

Object. — To determine the effect of various methods of soil preparation 
and crop rotation upon the moisture content, temperature, humus con- 
tent, soluble-salt content, aeration, and other physical properties of the 
soil ; and to provide data for a comparison of the soil and climatic con- 
ditions at the various stations in relation to crop production. 

Procedure. — This work has lnvolve<l the systematic measurement of the 
soil moisture and climatic conditions nt the various stations where field 
work is being conducted by the oflflcea listed below. The Oflice of Bio- 
physical Investigations has outlined the method of procedure, provided 
the apparatus and equipment, supervised the observations, and assisted 
in reducing the results. The field observations have for the most part 
been made by the field staff of the cooperating ofl3ces. Special investiga- 
tions have also been conducted in cooperation with the Oflice of Alkali 
and Drought Resistant Plant Investigations to determine the amount 
of water required by different crops for the production of a pound of 
dry matter and the effect of climatic conditions upon such water re- 
quirement 

Cooperation. — Ofilces of Dry-Land Agriculture Investigations, Western Irri- 
gation Agriculture Investigations. Cereal Investigations, Forage-Crop In- 
vestigations, and Alkali and Drought Resistant Plant Investigations. 

Location. — Yuma, Ariz.; Biggs, Cal. ; Akron. Colo.; Aberdeen. Idaho: 
Colby, Garden City, and Hays, Kans. : Huntley and Judith Basin. Mont. ; 
Mitchell and North Platte, Nebr.: Fallon, Nov.: Tucumoari. N. Mex.: 
Mandan. Dickinson, Wllllston, and Edgeley. N. Dak.: Newell, S. Dak.: 
Bums. Moro, and Umatilla, Oreg.; Amarlllo, Big Spring, ChlUlcothe, 
and Dalhart. Tex. ; Nephl, Utah ; Arlington, Va. ; Archer, Wyo. : Lawton, 
Okla.: and Washington. D. C. 

Date begun.— 1906. 

Results. — The results of the work have been embodied In various publica- 
tions of the oflices mentioned and are continually being used In the 
prosecution and investigation of the work. The soil-moisture determina- 
tions in particular are valuable in determining the methods of tillage 
most suitable to the Great Plains and elsewhere, while the evaporation 



Digitized byLjOOQlC 



144 PROGRAM OF WORK FOR FISCAL YEAR 1916. 

Cooperative Biophysical Inyestigations — Ck)ntinued. 

and other climatic measurements liave been very useful in comp^^lng 
and interpreting results obtained at different stations and at the same 
stations during different years. The water-requirement measurements 
have shown that plants differ greatly in the amount of water required 
for the production of a pound of dry matter, and varieties of the same 
crop often exhibit marked differences in this respect. Other things 
being equal, the crop with the lowest water requirement is the one best 
adapted to dry-land regions, and results so far obtained give promise 
that strains much more efficient than those now in use may be developed 
for dry-land sections. 

Assignment. — L. J. Briggs, J. O. Belz, A. B. Campbell. 

Proposed expenditures, 1915-16, — $10,900. 

SPECIAL BIOPHYSICAL INVESTIGATIONS. 

Eleetrioal Method of Determiningr Moisture Content of Grain: 

Object. — To develop an electrical method which can be used for the rapid 
determination of the moisture content of grain in transit with accuracy 
sufficient for commercial purposes. 

Procedure. — laboratory and elevator tests are conducted at Washington 
and Baltimore. It was at first believed that the method could be 
developed so as to measure the moisture content of the grain in the 
car without the necessity of drawing samples. A careful Investigation 
showed, however, that the required accuracy could not be obtained in 
this way. The method was then developed for use in the laboratory, 
and a thorough test of the method has been made, both in Washington 
and Baltimore, the results being checked by the Office of Grain Stand- 
ardization. 

Location. — Washington and Baltimore. 

Date begun.— 190Q. 

Results. — The results obtained during the past two years indicate tliat this 
method can be used for determining the moisture content of wheat and 
corn with an accuracy comparable to that of the Brown and Duvel 
boiling-oil method. It is believed that the apparatus will be found 
practical and useful in the commercial grading of grain on account of its 
simplicity and rapidity. 

Probable date of completion. — ^1916. 

Assignment. — L. J. Briggs, A. B. Campbell. 

Proposed expenditures, 1915-16. — $400. 

Relation of Soli Moisture and Soil Solutions to the Growth of Plants: 

Object. — To determine the cause of mottle-leaf, a malnutrition trouble of 
citrus in California and elsewhere, and to develop cultural and other 
methods of treatment for bringing about a normal growth. This is a 
serious* problem in certain citrus sections of California and leads to « 
marked reduction in yield and ultimately to the destruction of the 
groves. 

Procedure. — A field laboratory has been established at Riverside, Cal. 
which is in the center of one of the worst mottle-leaf sections. Field 
and laboratory experiments have been actively carried on during the past 
two years with a view to determining the difference in the soils in the 
good and the poor groves and to test the efficiency of certain remedial 
measures based upon the laboratory experiments. 

Cooperation. — Southern California Citrus Kxperlment Station and citrus 
growers. 

Location. — Headquarters at Riverside, Cal. ; investigations include the 
whole tributary citrus district. 

Date begun.— im2. 

Results. — Results indicate that mottle-leaf may be due to a variety of 
causes, but that an imiwrtant contrllniting cause is the low humus con- 
tent of the citrus soils, especially when accompanied by low humus-lime 
ratio. Experimental groves under treatment are already showing a most 
gratifying improvement from the use of manure, bean straw, or other 
humifying material, especially when applied as a permanent mulch on 
the surface, so that all cultivation Is eliminated. 

Assignment. — L. J. Briggs. C. A. Jensen, J. W. McLane. 

Proposed eximiditure, 1915-16.-^10,000, 
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Eleeiroealtare: 

Object — ^To determine whether the electrical treatment of plants results 
in a stimulation of growth or an increased yield of grain. 

Procedvre, — Experiments have been conducted with wheat grown in field 
plats at Arlington Farm and in the greenhouse at Washington. In most 
of the experiments an insulated network suspended above the plats 
has been charged for several hours each day to a high positive potential. 
This procedure Is said by some European Investigators to have given 
increased yield of the crop. In addition to the direct-current experiments, 
rapidly alternating currents have been applied to the network. The 
effect of the ordinary alternating-current power line attached to the net- 
work has also been tried. 

Location. — Arlington, Va., and Washington, D. C. 

Date 1)Cffun,—1906. 

Results. — The relative productivity of the check plats and the electrified 
plats was determined by direct experiment before the electrical experi- 
ments were undertaken. In no case has an appreciable stimulation in 
growth resulted from any electrical treatment so far employed. Neither 
was the appearance changed nor the yield of dry matter or grain in- 
creased by the electrical treatment. The experiments have consistently 
shown that none of the electrical treatments so far tried result in any 
aw>reciable stimulation in growth. 

ProbaNe date of completion. — 1916. 

Assignment. — L. J. Briggs, A. B. Campbell. 

Proposed expenditures, ifl/o-/6.— $900. 

Total, Special Biophysieal InyestigatioBS, $11,300. 
Total, Biophysical Investigations, $29,580. 

SEED-TESTING LABORATORIES. 

Hnperrision : 

I Object. — To carry on the supervisory and clerical work of the seed -testing 

laboratories. 
Location. — ^Washington, D. C. 
Date begun.— 1S9S. 
Assignment. — E. Brown. 
Proposed expenditures, 1 9 J5-1 6. —^d,S70 (research, $9,315; regulation, $555). 

[Research.] 

Seed Testlniir: 

Object. — To test for mechanical purity or vitality samples of seed submitted 
by firms or individuals, and to report to them the results of such tests; 
to make examination of samples of seeds for the presence of adulterants 
or dodder; and to make identifications of weed seeds. 

Procedure. — At the request of the sender samples of sewl submitted to the 
Washington seed laboratory are Identified, examined for the presence of 
adulterants or dodder, or tested for mechanical purity or vitality. Re- 
ports are sent giving the results of the examination and other informa- 
tion of value to the man who sows the seed. 

Locatujn. — Washincrton, D. C. ; Columbia, Mo. ; Corvallls, Greg. ; Lafayette. 
Ind. ; Berkeley, Cal. ; and Baton Rouge. La. 

Date begun.— 1S9S. 

Results. — During the calendar year 1914, 12,633 samples, exclusive of those 
connected with projects "Adulterated-seed investigations " and " En- 
forcement of the seed importation act," were received. As in previous 
years, these samples have been examined and most of them tested for 
purity or germination, or both. These samples came from the following 
sources: Commercial samples from farmers and seedsmen, 4.0.S4: non- 
commercial samples, including those used in special investigations of this 
laboratory and in investigational work of other ofllces of the bureau. 
4,940; samples from the Office of Foreign Seed and Plant Introduction 
and the OflSce of Seed Distribution, 1.222 ; samples of forage-plant seeds 
from customhouses, 2,387; total, 12,633. As in previous years, an effort 
has been made to divert to the branch laboratories sann)les of seeds sub- 
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Seed Testing— Continued. 

mitted for purity and germination tests and to devote more of the work 
of this laboratory to investigational and general work. 

Assignment, — E. Brown, W. L. Goss, Emma F. Slrrine. 

Proposed expenditures, iPi5-i tf.—|16,290. 

Seed Purity and Tltallty InTestigatlons : 

Object, — ^To study the quality of commercial seeds; to study crop seeds 
and the weed seeds found in them with a view to their definite identifi- 
cation; to determine the origin of commercial seeds by means of die 
weed-seed content; to collect and distribute authentic seeds for use in 
identification by comparison; to develop improved laboratory methods 
of testing seeds for vitality; to determine the agricultural value of 
hard seeds; and to study methods of harvesting, curing, and storing 
best adapted to preserve vitality; to investigate the morphological 
physiological, and chemical conditions affecting the germination of seeds. 

Procedure. — Closely related groups of seeds are studied, and the characters 
by which they can be distinguished are described and illustrated. Weed 
seeds found in seeds of foreign origin are studied, described, and illus- 
trated as a means of determining the place of origin of imiK)rted seeds. 
Various kinds of commercial seeds are examined from time to time, and 
publications are issued calling attention to any unusual conditions of 
quality or origin. Weed seeds and economic seeds are put up in sets and 
sent to schools and individuals on payment for the containers. Com- 
parative germination tests of seed are made under varying conditions of 
temperature, light moisture, etc., to determine the optimum conditions 
for each kind. This work is supplemented by histological, physiological, 
and field studies. 

Location. — Washington, D. C. 

Date begun.— 1^06. 

Resiats. — An examination was made of the commercial methods of grinding 
screenings used in compounding mixed feeds, including molasses feeds. 
It was found that the methods employed in the best mills are such as to 
insure grinding and thereby killing all weed seeds contained in the 
screenings. This effectually offsets the contention frequently made that 
the weed seeds in screenings can not be economically and effectually 
ground. Studies on closely related groups of seeds have been continued 
with a view to their better identification. An examination of the alfalfa 
seed-producing regions of Europe showed that practically all of the 
alfalfa seed imported into the United States originated In Russian 
Turkestan, thus bringing to this country a type of seed not well adapted 
to general conditions here. A simple and positive means of identification 
of Turkestan alfalfa seed was found. Publication issued: B. P. I. 
Bulletin 138, " Commercial Turkestan Alfalfa Seed." The collection of 
authentic material for distribution in seed sets has been continued. The 
Investigation of the seeding value of hard seeds has been continued. It 
has been definitely proved that practically all of the seeds of the smaller 
legumes, such as red, white, and alsike clover, alfalfa, and sweet clover, 
can be rendered capable of immediate germination by the proper adjust- 
ment of the hulling machine. 

Assignment. — F. H. Hillman, G. T. Harrington. 

Proposed expenditures, 1915-16. — $5,350. 

Adnlterated-Seed Investigation: 

Object. — To publish information as to the extent of the sale of adulterated 
or misbranded forage-plant seeds, including the analyses of such seeds, 
with the names and addresses of the dealers selling them. 

Procedure. — Each year about 50 agents of the department are appointed 
who as individuals purchase seeds In the usual course of the trade. 
These samples are analyzed and, when found to be adulterated or mis- 
branded, the analyses, together with the names and addresses of the 
persons or firms selling the seeds, are published. 

Location. — Washington, D. C. 

Date begun.— 1904. 

Results. — ^During the calendar year 1914, seeds of orchard grass, Kentucky 
bluegrass, hairy vetch, and sweet clover were collected. Only 19 samples 
of adulterated or misbranded Kentucky bluegrass were found. Of the 
orchard-grass samples. 10 per cent, as compared with 2 per cent In 1912, 
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Ainllerated-Seed Inyestlgation — Continued. 

' 'Were found to be adulterated or misbranded. This Increase was no 
doubt due to the relatiyely higher price of orchard-grass seed in 1914. 
Twenty-five per cent of the hairy-vetch seed samples are being published 
as adulterated or misbranded, as compared with 53 per cent in 1912. 
Sweet-clover seed was collected for the first time in 1914, and less than 
66 per cent of the lots secured were true to name. Nearly half of those 
lots sold as yellow sweet clover were the small annual species instead of 
the tall-growing biennial species. Results published in an unnumbered 
circular of the OfiSce of the Secretary, *' The Adulteration and Misbrand- 
ing of the Seeds of Kentucky Bluegrass and Redtop." 

AsHffnment. — E. Brown, Emma F. Sirrine. 

Proposed expenditures, iP/5-i6.— $5,200. 

[Reculation.] 

Eftforeement of the Seed-Importation Aet: 

Object. — The enforcement of the seed-importation act of August 24, 1912, 
the object of this act being to prohibit the importation into the United 
States of certain specified seeds when adulterated or unfit for seeding 
purposes. 

Procedure, — ^All lots of imported forage-plant seeds specified in the act are 
sampled by customs ofiicers and the samples forwarded to the nearest 
district seed-testing laboratory. The samples are examined and the 
customs officers directed to release or refuse delivery of the shipment 
according to whether it does or does not conform to the requirements 
of the act. 

Location. — ^Washington, D. C. 

Date begun. — ^1913. 

Results. — During the calendar year 1914, 796 lots of Imported seed were 
examined under the seed-importation act, of which 42 were found to be 
unfit for entry under the act. Of the 42 lots rejected, 21 were exported, 
15 were recleaned in bond and subsequently admitted, 1 was admitted 
through error, the customs service failing to carry out instructions of 
this department, and 5 are awaiting final disposition. 

Assignment. — B. Brown. 

Proposed expenditures, 1915-16.-^2,150. 

Total, Seed-Testing Laboratories, $38,860 (research, $35,483; regulation, 
13,377): 

[Research.] 

CEREAL INVESTIGATIONS. 

SUPERVISION. 

Saperrision : 

Object. — To direct field Investigations and laboratory studies, and to super- 
vise clerical work, including correspondence, preparation of manuscripts 
and reports, financial records, maintenance of property and supplies, 
preparation of photographic material, maintenance of miscellaneous 
flies and herbaria, seed distribution, and the general details connected 
with the field and laboratory investigations. 

Location. — Washington, D. C. 

Date begun.— 1901. 

Assignment.— M. A. Carleton. 

Proposed expenditures, 1915-16. — $21,889. 

PRODUCTION AND IMPROVEMENT OF CEREALS AND CEREAL PRODUCTS. 

Wheat Investigations: 

Object. — To determine varietal adaptations and the factors influencing 
them ; to improve the crop through selection and hybridization of varie- 
ties and races; to study and improve production methods; to study in- 
heritance in hybrids; and to identify, describe, and classify varieties. 

Procedure.— The comparative values of varieties and races are tested on 
replicated field plats to determine yielding power, adaptation and proper 
dates, rates, depths, and methods of seeding- Selections of promising 
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Wheat Investigations— Continued. 

individuals are made and compared and the best increased. Crosses are 
made to combine desirable characters and to study the phenomena of 
Inheritance. All available domestic and foreign varieties and strains 
are obtained, grown in nurseries, studied, preserved in herbaria, de- 
scribed, and classified. 

Cooperation. — State experiment stations in Georgia, Idaho, Iowa, Kansas. 
Maryland, Minnesota, Missouri, Montana. New York (Cornell), North 
Dakota, Oregon, South Dakota, and Utah; Amarillo Chamber of Com- 
merce; Wyoming Board of Farm Commissioners. 

Location. — ^Athens, Ga.; Aberdeen. Idaho; Ames, Iowa; Hays and Man- 
hattan, Kans. ; College Park, Md. ; St, Paul, Minn.; Columbia. Mo.; 
Moccasin, Mont. ; Ithaca, N. Y. ; Dickinson and Williston, N. Dak. ; Burns 
and Moro, Oreg. ; Brookings, Cottonwood, Highmore, and Newell, S. 
Dak.: Nephi, Utah: Chlco, Cal. ; Akron, Colo.; Amarillo, Tex.; Arlington. 
Va. ; and Archer, Wyo. 

Date begun.— imo. 

Results.— Results published in B. P. I. Circulars 12. 59, 61, and 79; B. P. I. 
Bulletins 3, 70, 178, 240, 269, and 283: Department Yearbook Separates 
395. nil, and 649: Department Bulletins 30. 33, 39, 157, and 270; and 
Farmers' Bulletins 139, 466, 534, 596, 616, 678, and 680. The varieties of 
high quality which are the best average yielders under varying seasonal 
conditions have been determined for several districts. These results 
either have been published or are being prepared for publication. Direc- 
tions for growing eastern winter wheats and hard spring common and 
durum wheats have been published. Valuable strains of Arnautka, Chul. 
Ghlrka, Kubanka, and other varieties have been bred at field stations. 
Hundreds of varieties and strains have been assembled for identification 
and classification. About 3,500 separate sowings of these were made 
in the spring of 1915. 

Assignment.— C. R. Ball, J. A. Clark, C. E. Leighty. 

Proposed expenditures, 1916-16.— ^9,040, 

Oat Inyestigations: 

Object. — ^The improvement of oats by (1) a study of production methods, 
(2) the breeding of new varieties, and (3) the extension of the winter- 
oat area. 

Procedure. — Elxtenisive varietal tests are conducted. New varieties and 
selections are being produced by the pure-line method from the better 
commercial varieties and from hybrids of spring and winter oats. A 
study of cultivated varieties and of closely allied species preliminary 
to the classification and description of all American varieties of oats is 
in progress. Experiments in production methods are conducted, and a 
study is also made of the methods employed by the best farmers. 

Cooperation. — State experiment stations in Georgia, Idaho, Iowa, Kansas, 
Maryland, Montana, Nebraska, New York (Cornell). North Dakota, 
Oregon, South Dakota, and Utah; Amarillo Chamber of Commerce: 
Wyoming Board of Farm Commissioners. 

Location. — Athens, Ga, ; Aberdeen, Idaho; Ames, Iowa: Hays and Man- 
hattan, Kans.; College Park, Md. ; Moccasin, Mont.; Tvlncoln, Nebr.; 
Ithaca, N. Y. ; Dickinson and Williston, N. Dak.: Burns and Moro, Oreg.: 
Brookings, Cottonwood, Highmore, and Newell, S. Dak.; Nephi, Utah; 
Chlco, Cal. ; Akron, Colo. ; Amarillo, Tex. ; Arlington, Va. ; and Archer, 
Wyo. 

Date begun.— 1902. 

Results.— Vsita given in Farmers' Bulletins 395. 420, 424, and 436; B. P. I. 
Bulletins 182. 240, and 283; B. P. I. Circulars 12, 30, 59, and 61; and 
Department Bulletins 30, 33, 39, 99, and 270. New varieties of spring 
oats have been distributed through the Cornell T'niversity and the Iowa 
experiment stations and .selected stocks of winter oats from the Arlington 
Farm. The best varieties for numerous sections have been determined 
by varietal tests and the results have been published or are in prepara- 
tion for publication. Several hundred varieties have been collected and 
grown in the classification nursery. 

Assignment.— C. W. Warburton, T. R. Stanton. 

Proposed expenditures, /i?iJ-/6*.— $4,530. 
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Barley Inrestlgrfttions : 

Object, — Production of new vnrieties by breeding and incidental inlieri- 
tance studies upon the crosses made; study of the physiology and 
morphology of the barley grain ; study of production methods ; extension 
of the barley-growing areas by use of new importations and the better 
utilization of those already at hand; and the agronomic and botanical 
classification of barley varieties. 

Procedure. — Barley hybrids are being produced annually at Arlington, Va., 
and St. Paul, Minn. These are distributed to field stations where best 
suited as crosses for earliness — to the Great Plains, for Instance. At the 
present time a new phase of the morphological study of the grain Is 
being undertaken. On the dry-land areas of the West barley often 
develops a very high nitrogen content. This is undoubtedly a physio- 
lo^cal effect, and this result and its significance with reference to the 
use of barley as a feed are being investigated. The study of production 
methods is being carried on in certain areas in continuous experi- 
ments. Efforts are being made to discover more hardy winter barleys, 
more drought-resistant summer forms, and more productive types of jiU 
kinds. Data are being accumulated upon which to base a classification 
of the botanical and agricultural varieties of barley. The first is to 
meet a very persistent demand from agronomists in general, and has 
been studied incidentally for some time. The second is being started 
this season with the object of correlating the many observations already 
recorded by different experimenters, and of interpreting future as well 
as past data. 

Cooperaiian. — Minnesota and Cornell University experiment stations. 

Location. — Arlington, Va. ; Ithaca* N. Y. ; St. Paul, Minn. ; Highmore and 
Newell, S. Dak.; Dickinson and Williston, N. Dak.; Hays, Kans. ; Ama- 
rlllo, Tex.; Akron, Ck)lo. ; Archer, Wyo. ; Moccasin, Mont.; Aberdeen. 
Idaho; Nephi, Utah; Moro and Bums, Oreg. ; and Chico, Cal. 

Date h€gun.—W02. 

Results. — ^The results of the past year are best summarized in Department 
Bulletins 137 and 183. The first gives a r<^sum4 of the heritable varia- 
tions in barley as a basis of breeding. The second reports fully the 
mechanism of enzym secretions in the grain, upon which the value of 
malting barley depends. 

Assignment. — H. V. Harlan, Stephen Anthony. 

Proposed expenditures, 1915-16.-^5,040. 

Uee larestigrations: 

Object. — ^The improvement of rice by a study of the cultural requirements 
and varietal adaptations and by selection and breeding. 

Procedure. — Rices from foreign countries are introduced and tested for 
earliness of maturity, quality, and yielding power. From the promising 
varieties individual plants of the most desirable types are selected. 
In this way superior types are developed and increased for dis- 
tribution. Cultural tests are made to determine how yield may 
be affected by different depths of plowing, different methods of 
preparing the seed bed, and different rates, depths, and dates of 
seeding. Various commercial fertilizers are used at different rates 
to determine their effect on yield. The water requirements of the crop 
are determined by the application of Irrigation water at different depths 
and dates of submergence, noting the effects of stagnant water as com- 
pared with slowly changing water, and no irrigation. The control of 
weeds is determined largely through rotations containing cultivated 
crops. The nursery is used for botanical and hybridization studies. 

Cooperation. — Ix)uisiana Experiment Station and Sacramento Valley Grain 
Association of California. 

Location. — Crowley, La., and Biggs, Cal. 

Date begun.— '[905. 

Results. — New varieties have been distributed for commercial plantings; 
hybrids have been produced that are resistant to the fungous disease 
Piricularia oryzae, commonly known as " rotten neck," and control of 
red rice by rotations containing cultivated crops has been demonstrated. 
The investigations of rice in the Sacramento Valley of California are 
reported in B. P. I. Circular 97. A Farmers' Bulletin on the culture of 
rice in California is in preparation. 
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Riee Inyestlgrfttions — Continued. 

Aasionment. — Charles E. Chambliss, J. Mitchell Jenkins, E. L. Adams. 

Proposed expenditures, 1915-16,-^,626. (In addition to this amount, 
expenditures at the Crowley, La., and Biggs, Cal., rice stations are esti- 
mated at $8,000, making a total of $11,525 for rice work. See project 
group, "Maintenance of General Cereal Field Stations.") 

Grain-Sorgbam and Broom-Corn Investigations: 

Object. — ^To improve varieties by breeding, determine varietal adaptations, 
extend the producing area, study cultural requirements, determine human- 
food value of sorghum meal, and promote commercial uses of these 
crops. 

Procedure. — ^Domestic and foreign varieties and strains are tested on field 
plats to determine adaptation and yielding power of grain and brush. 
Selections of promising varieties are made. Proper dates, rates, methods 
of seeding, time of harvesting, and methods of curing the brush are 
studied. 

Cooperation. — Experiment stations of Kansas and South Dakota and to a 
minor extent of other Western States. 

Z/OCO«on.— Amarillo and San Antonio, Tex. ; Woodward, Okla. ; Hays and 
Garden City, Kans.; Akron, Colo.; Highmore and Newell, S. Dak.; More, 
Oreg. ; and Biggs, Cal. 

Date hegun. — Grain sorghums, 1905; broom corn, 1911. 

/2e«MZf a.— Results published in B. P. I. Circulars 50 and 122; B. P. I. Bulle- 
tins 175, 203, 237, 253. and 283; Farmers' Bulletins 322, 448, and 562; and 
Department Yearbook Separate 625. Manchu kaoliang, an early variety, 
has been proved adapted to conditions in South Dakota, and the area 
devoted to this crop is being very materially increased by the farmers. 
Extensive experiments with broom corn are now being conducted for the 
second season at Woodward, Okla. 

Assignment.— C. R. Ball, B. E. Rothgeb. 

Proposed expenditures, 1915-16.— $1,920. (In addition to this amount 
It is estimated that $1,850 will be spent at the grain-sorghum and broom- 
corn field station; making a total of ?3,770 for grain sorghums and broom 
com. See project group, "Maintenance of General Cereal Field Sta- 
tions.") 

Flax Investigations: 

Ohject.—To extend the possible flax area and to increase the yield, the 
oil-yielding capacity, and disease resistance of flax. 

Procedure. — This project involves the introduction of varieties and the pro- 
duction of new varieties by selection and hybridization. This includes the 
testing of varieties introduced from India, Turkey, Chinese Turkestan, 
and Abvssinia in the Western and Southwestern States as both a dry-land 
and an irrigated crop, and also as a winter crop from Texas to Calif omljL 
Studies of inheritance and adaptations with regard to yield of grain, yi«d 
of oil. size of seed, height and branching of plants, disease resistance, 
and the correlations of these and other characters are under way. 

Cooperation.— The experiment stations of Minnesota, Iowa. North Dakota, 
South Dakota, Montana, Colorado, Utah, Idaho, and Oregon, and the 
Wyoming Board of Farm Commissioners. 

Location.— Dickinson, Mandan, and Williston, N. Dak.; St Paul, Minn,; 
Ames, Iowa; Highmore and Newell, S. Dak.; Moccasin and Huntiey, 
Mont. ; Mitchell, Nebr. ; Akron, Colo. ; Aberdeen, Idaho ; Burns and Cor- 
vallis, Oreg. ^ Minor tests and nursery series at Amarillo and San An- 
tonio, Tex.: Crowley, La.; Moro, Oreg.; Bard and Chico, Cal.; Nephi. 
Utah ; Ithaca. N. Y. ; and Phoenix, Ariz. 

Date fteflftm.— 1913. . , ^ , , i. «;i 

/2e«uW«.— Seventy varieties of flax have been tested in varietal plats and 
nursery rows at 32 stations in 17 States, and 50 additional introductions 
secured. Hybrids between the northern flaxes and large-seeded Crete 
and Indian forms have been secured and the flrst generations grown m 
the greenhouse at Arlington, Va. Flax herbarium samples for classifica- 
tion study are being collected. Tests of fall-sown flax made at points 
in Texas, Arizona, and California have given promising results. Intro- 
ductions from Turkey. India, and Abyssinia seem better adapted to tiie 
drier western and southwestern areas than any of our established varie- 
ties. " Cereal Investigations No. 30." a new importation from Smyrna. 

..._.. — )Ogle 
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Flax Inregtigations — Continued. 

Turkey, lias outylelded all of the established strains at all of the princi- 
pal flax-growing stations and is one of the most promising yarieties in 
the fall-seeding tests in the Southwest. Seventy-five pure lines selected 
In 1913 were grown at Mandan in 1914 and are being increased this year. 

AssiffnmenU — Charles H. Clark. 

Proposed expenditures, 1915-16,-^,000. 

lavestigfttioBB of Minor Cereals: 

Object. — ^The improvement of rye, proso, and buckwheat in yield and 
qaality by means of breeding and study of cultural methods. Studies 
of rye pollination and the hybridization of rye and wheat are being made. 

Procedure. — Varietal tests are being made, and it is planned to conduct 
breeding operations and to study the field requirements of the crops. 

Cooperation. — New York (Cornell), Maryland, Minnesota, Iowa, Kansas, 
South Dakota, Montana, Idaho, Utah, Oregon, Missouri, and Georgia 
experiment stations, and the Wyoming Board of Farm Commissioners. 

Loco^tofi.— Arlington, Va.; College Park, Md.; Ithaca, N. Y.; St. Paul, 
Minn. ; Ames, Iowa ; Amarillo, Tex. ; Manhattan and Hays, Kans. ; Akron, 
Colo.; Archer, Wyo. ; Highmore and Newell, S. Dak.; Dickinson and 
WUliston, N. Dak.; Moccasin, Mont.; Aberdeen, Idaho; Nephi, Utah; 
Moro and Bums, Oreg. ; Biggs and Chico, Cal.; Athens, Ga. ; Columbia, 
Mo. ; Quitman and Ashbum, Qa. ; and Statesville, N. C. 

Date b€ffun,—lSdS. 

Results. — Results proving the cross-fertilization of rye have been obtained, 
and natural rye-wheat hybrids have been discovered. Careful and 
numerous variety tests have shown that the Voronezh Black proso is 
much the best variety of that cereal in practically all localities where 
proso is adapted, other good varieties being, in order, Tambof, Red Lump* 
Orenburg Red, and Turgal. 

Assignment. — ^M. A. Carleton, C. B. Leighty, C. R. Ball. 

Proposed expenditures, 1915-16. — ^This work is conducted on field stations 
by .leaders of other projects, the cost being included in the field-station 
projects. 

T^tal, Prodnetion and Improyement of Cereals and Cereal Prodncts, 
128.066. 

MAINTENANCE OF GENERAL CEREAL FIELD STATIONS. 

Cereal Field Stations in Semlarid Areas: 

Object. — ^To maintain experimental field stations in various sections of 
the semlarid West for the purpose of establishing for each section the 
best cereal varieties ; and to determine the proper cropping methods. 

Procedure.-^The different cereals are investigated at these field stations 
from about four standpoints: (1) Numerous varieties on first intro- 
duction are studied on a very small scale in the nursery to get a rou^ 
preliminary idea of their comparative value and to thoroughly under- 
stand all the important characteristics of each variety, both for pur- 
poses of classification and for possible assignment to larger tests from 
an economic standpoint. (2) Selections are made from the nursery of 
varieties best adapted. These are grown in plant-to-row tests; that is, 
seed of a single individual planted in a row. (3) After comparison in 
the plant-to-row experiments the seed of the best selections from these 
series Is grown on a still larger scale in plats averaging a tenth acre In 
size, after which a few of the very best varieties may be grown in field 
tests and the seed then distributed to farmers (4) At the same time 
the well-known standard varieties and the best of those obtained in the 
varietal tests are grown by different methods of seeding and soli cultiva- 
tion and In rotation with other crops to determine the best method of 
handling these cereals as crops. It is planned to operate an additional 
cereal field station in Washington State in cooperation with the State 
station. 

Cooperation. — State experiment stations in Kansas, South Dakota, North 
Dakota, Montana, Utah, Idaho, Oregon; Wyoming Board of Farm Com- 
missioners; Amarillo Chamber of Commerce; and Sacramento Valley 
Grain Association. 

98854—15 12 
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Cereal Field Stations in Semiarid Areas— Continued. 

Location, — Hays and Manhattan, Kans. ; Brookings, Cottonwood, Hi^- 
more, and Newell, S. Dak. ; Dickinson and Williston, N. Dak. ; Moccasin, 
Mont. ; Neplii, Utiih. ; Aberdeen, Idaho ; Bums and Moro, Oreg. ; Archer, 
Wyo. ; Amarillo and San Antonio, Tex.; Biggs and Chico, Cal. ; Aknm, 
Colo. ; and Woodward, Okla. 

Dale hegun.— 1^2. 

Results. — Because of the nature of the work at the field stations, including 
many experiments coming under other projects, it is almost impossible 
to segregate results belonging to this project In a way, the sum of re- 
sults of different Tarietal tests aud methods of cultivation, brought to- 
gether in bulletins published by seiiarate stations, may be given as results 
of this project. F(<r example, the results obtnined at the Amarillo Cereal 
Field Station, showing the importance of intertilled crops in rotation 
with the cereals, the value of grain sorghums compared with other crops, 
the unsatisfactory behavior of the small grains, etc.. published in B. P. I. 
Bulletin 283, "Cereal Experiments in the Texas Panhandle," may be 
given as results of field-station work at this point, although many of 
these would properly be results coming under other projects. The Smyrna 
white barley has be<'ome well established as a result of field-station work 
at Mofcasln. Mont. ; likewli^e important results showing the value of rota- 
tion of legumes with cereals have been obtained at the Moro (Greg.) 
station. 

Assignment, — M. A. Carleton, E. L. Adams, L. C. Aicher, F. B. Babcock, 
L. R. Brelthaupt, N. C. Donaldson, V. H. Florell, J. W. Jones, F. A. Klene. 
Jr., G. A. McMurdo, J. H. Martin, J. D. Morrison, J. F. Ross, R. W. Smith. 
D. B. Stephens. 

Proposed expenditures, 1915-16.— fS6JQ5. 

Cereal Field Stations in Hamid Areas: 

Object. — To maintain cereal field stations in different sections of the humid 
areas for the purpose of establishing the best cereal varieties, and to 
determine the best methods of cereal production for each section. 

Procedure. — Same as preceding project 

Cooperation, — State experiment stations of Maryland, New York (Cornell). 
Iowa, Minnesota, Louisiana, and Georgia. 

Location. — Arlington, Va. ; College Park, Md. ; Ithaca, N. Y. ; Ames, Iowa; 
St. Paul, Minn. ; Crowley, La. ; and Athens, Quitman, and Ashbum, Ga. 

Date fte^un.— 1902. 

Results. — A few of the general and important results are the development 
of hardier winter barleys at the Arlington Farm ; the determination of 
methods for elimifiatlug red rice at the Crowley Rice Farm; the demon- 
stration of the usual occurrence of cross-fertilization in rye throngh 
pollination studies of that cereal at Arlington Farm ; the production of 
better yielding and hardier strains of oats at Arlington Farm, Ithaca, 
N. Y., and Ames, Iowa. The adaptation of wheat varieties has been de- 
termined and the seed of the best employ «1 and distributed to farmers In 
the States in the humid areas. These varieties Include the selections that 
have been made and tested in comparison witli standard varieties and 
which have been retiiined because of their excellent yielding qualities. 
Published data may be found Id Farmers' BulleUns 427, 436, 518, 596, and 
616, and Department Bulletin 99. Data are also in preparation for 
publication. 

Assignmrjil.—M. A. Carleton. A. D. KlUson, N. Schmltz, W. T. Craig, L. C 
Burnett, Lee Alexander, J. Mitchell Jenkins, R. R. Chllds. 

Proposed expenditures, 1915-16.-^16,016. 

Total, Maintenance of General Cereal Field Stations, $53,381. 

CEREAL TILLAGE AND ROTATION INVESTIGATIONS. 

Cereal Tillage and Rotation Investigations: 

Object. — ^To improve the yield and quality of cereals through better culture 
methods and rotations, and to eliminate the necessity of frequent sum- 
mer fallowing on certain dry lands of the West; to increase the humns 
content of the soil through rotations with intertilled crops and by green 
manuring. 
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GeraAl Tillage and Rotation Inyestigations— Continued. 

Procedure. — ^Different methods of preparation of the soil preceding seeding 
of grain are tested. Rotations of different leguminous crops, particularly 
Canada peas and alfalfa, in alternation with the cereals are conducted 
at each of the points where work is done. Wherever Indian corn is at 
all adapted this crop is being used in alternation with grains, in place of 
summer fallow, for the conservation of moisture; where Indian corn 
is not adapted grain sorghums, potatoes, and other crops are used 
instead. In the main, the same lines of work will be continued during 
the next year. 

Cooperation. — State experiment station^ of Utah, Idaho, and Oregon; coop- 
eration with the Washington Experiment Station in contemplation. 

Location. — Nephi, Utah; Aberdeen, Idaho; Moro and Bums, Oreg. ; and 
Biggs, Cal. 

Date begun. — ^1904. 

Results. — It has been determined that in some places potatoes do well as 
an intertilled crop alternating with cereals, but often the extent of 
potato cultivation is not sufficient to make it important in this respect 
Indian com and sorghum in rotation have also been effective in conserv- 
ing moisture for cereal crops, and have besides sometimes yielded some 
returns themselves. Excellent results from the use of Canada peas Id- 
alternation with cereals have been obtained, particularly In Oregon, 
causing much better yields of the cereals, besides being profitable in 
themselves. The effect of green rye or vetch, or both together, plowed 
under before seeding wheat has also been very great on the following 
wheat crop. Data in Department Bulletin 156. 

Assignment. — M. A. Carleton, L. C. Aicher, J. W. Jones, D. B. Stephens. 

Proposed expenditures, 1915-16. — Cost is included In the field-station 
projecta 

CERBAL-DISBASE INVESTIGATIONS. 

Cereal-Rust Inrestigations : 

Object. — (1) To study the mst resistance of cereals and of wheat in par- 
ticular; (2) to conduct cereal-breeding experiments for the purpose of 
producing rust-resistant varieties; (3) to study the physiology and 
morphology of cereal rusts and related forms; (4) to determine the rela- 
tion of rasted seed to rust epidemics; and (5) to obtain data on geo- 
graphic distribution and spore migration of the rusts. 

Procedure. — (1) Greenhouse and nursery cultures of a number of varieties 
of wheat and other small grains are conducted to determine the relative 
resistance of each and the relation of growth factors to infection. (2) 
Extensive hybridization and selection experiments are conducted in the 
field nursery at St Paul, Minn. Rust-resistant durum wheats and other 
resistant varieties are crossed on varieties noted chiefly for milling and 
bread-making qualities to obtain good all-purpose and rust-resistant 
strains. (3) The physiology and chemistry of infection are studied to 
obtain more data on the physiologic behavior of host plant and of host 
tissues when subject to Invasion by the rust organism. (4) More precise 
knowledge of the relation of growth factors will be obtained through the 
use of radioatmometers and more refined methods of recording relative 
humidity, soil and atmospheric temperatures, wind movement, etc. Be- 
cause of the recent rust epidemic in the Northwest these investigations 
will be greatly increased and the following additional work will be 
undertaken: (1) An exhaustive study of the rost-in-seed problem; (2) 
extensive field observations and studies in North Dakota, South Dakota. 
Minnesota, Kansas, and wheat-producing sections elsewhere in the United 
States; (3) a continuation and intensification of studies on the rela- 
tionships of the msts of grasses to cereal crops and vice versa ; (4) labo- 
ratory and greenhouse studies on the water requirements of rust-infected 
wheat and oat plants of various varieties; and (5) further studies on 
the cytology of infection. 

Cooperation. — State experiment stations of Minnesota, Iowa, Kansas, and 
New York (Comell). 

Loco«<on.— Washington, D. C. ; St Paul and Crookston, Minn. ; Manhattan, 
Kans.; Ames, Iowa; KnoxvlUe, Tenn. ; Ithaca. N. Y. ; Akron, Colo.; 
Brookings, S. Dak..; and field stations of the Office of Cereal Investiga- 
tions. 
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Cereal-Bast Inyestigations — Contlnaed. 

Date hegun,— 1804. 

Results.— 'Deita published In V. P. & P. Bulletin 16, and B. P. I. Bulletins 
63, 216, and 224 ; additional data secured on the question of rust-resistant 
hybrids now in manuscript and about to be submitted for publication as a 
Department Bulletin. Considerable work has been done relative to the In- 
' fluence of meteorologlc factors on the development of rust epidemics. 
Extensive milling and baking tests have been made with reference to a 
number of rust-resistant hybrids. 

Assignment. — H. B. Humphrey, John H. Parker. 

Proposed expenditures. — $6,420.- 

InvestigTAtions of the Smnt« of Corn, Sor«rhiun, and Broom Com: 

Olject. — To investigate the life .histories and physiology of the smuts of 
corn, sorghums, and broom corn; devise methods of control and secure 
information pertaining to the distribution and economic importance of 
these smuts. 

Procedure. — Field and laboratory experiments are carried on to determine 
physiologic behavior of host to parasite and vice versa; field and green- 
house cultures to ascertain unknown or obscure facts concerning life 
history of com smut; experiments with various soil fungicides and 
sprays, 

Gooperatiort. — Minnesota and Kansas experiment stations. 

Locorton.— Washington, D. C. ; Mitchell, Nebr. ; Manhattan, Kans. ; St. Paul. 
Minn.; and Amarillo, Tex. 

Date 6ei7wn.— 1906. 

Results. — Kernel smut of sorghum has been found to be preventable; 
B. P. I. Circular 8. The life history of head smut of sorghum has been 
made known and results of research published in Journal of Agricultural 
Research under the title **Head Smut of Sorghum and Maize," 1914: 
also a paper in Phytopathology under the title, " Loose Kernel Smut of 
Sorghum," 1915. Interesting data have been obtained bearing on the 
method of Infection and physiology of corn smut. 

Assignment. — H. B. Humphrey, A. A. Potter. 

Proposed expenditures, 1915-16.-4^,310. 

Investigations of the Smuts of Small Grains: 

01>Ject. — To Investigate the physiology and distribution of the smuts of 
small grains, determine incompletely known facts pertaining to their life 
histories, and improve present methods of smut control and devise new 
ones. 

ProcedMre.— Bunt or stinking smut: To continue a series of outlined field 
experiments to determine the necessary length of rotation period for pre- 
vention of bunt In Pacific Northwest; conduct further laboratory and 
field experiments to determine accurately the influence of soil moisture 
and soil temperature on infection of wheat by bunt organism; and 
study by chemical analysis the chemistry of infection. This will involve 
an effort to extract the catalytic (or other) enzym which may be active 
in assisting infection. 

Loose smuts of wheat and barley : There is now being made a careful 
experimental study of the process of infection in order that better control 
of infection may be had In the artificial Inoculation of material for 
microscopic study and that work on the subject of control measures may 
be facilitated through seed selection. To develop practicable means of 
control, curves integrating the factors of time and temperature in the 
death point of cereals and of the fungus within the seed are being 
plotted on the basis of a single prolonged hot-water treatment between 
40** and 50** C. These data are to be used in producing a mechanical 
device that will automatically integrate the two factors. Other methods 
of prevention are being studied. 

Oat smuts: These are being studied with a view to a better under- 
standing of their distinctions in field and artificial cultures and In life 
history. The application of these results to a critical study of the 
immunity of Burt oats is projected. 

Cooperation. — Minnesota, Kansas, and Washington experiment stations. 

Location. — Washington, D. C. ; St. Paul, Minn. ; Manhattan, Kans. ; Pullman. 
Wash.; and cereal field stations. 

Date hegun. — 1890. 
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IiTMti^ti^MS of tbe Smats of Small Grains— Continued. 

BeMUU. — Methods of prevention of bunt or stinking smut of wheat, covered 
smut of barley, and oat smut worked out; estimated annual preventable 
loss, $38,000,000; data In B. P. I. Bulletin 152, Department Bulletin 30. 
and Farmers' Bulletins 210 and 607. Loose smut of rye was discovered 
In 1913 and Is now under Investigation. Additional data have been 
recorded on influence of soil temperature and soil moisture on Infectioo 
of wheat by the stlnking-smut organism, and on crop rotation as a 
means of controlling stinking smut in the Pacific Northwest. 

Assiffnment. — H. B. Humphrey, A. A. Potter. 

Proposed ewpenditures, i9i5-ie.— $2,000. 

Uscellaaeons Cereal Diseases: 

Object . — (1) To determine the prevalence and economic importance and 
to investigate the life histories and methods of control of the disease- 
producing fungi common to rice and other minor cereal crops; (2) to 
Investigate Fungi Imperfecti known to cause diseases of economic Im- 
portance on cereals, and to devise methods of control. 

Procedure, — ^Diseases of rice: Carefully conducted field, greenhouse, and 
laboratory experiments relating to the physiology, life history, and con- 
trol of the rice-blast organism, Piricular'ia grisca, are made; also field 
and laboratory experiments to determine the possible relation of certain 
fungi to straight-head disease and to seedling blight 

Diseases of barley : Continued cooperation with the Wisconsin Experi- 
ment Station on the Helmlnthosporium diseases of barley. Studies will 
cover the life histories and habits of the several organisms; cardinal 
temperature, physiology of Infection, methods of control by means of 
formalin and other fungicides, distribution and economic Importance of 
each of the three diseases, and relation of the causative organisms to 
other cereals and to wild and cultivated grasses. 

Diseases of other cereals Induced by Fungi Imperfecti : Each of several 
Fungi Imperfecti isolated from diseased wheat, oats, rye, fiax, and buck- 
wheat are being studied with reference to their economic importance and 
possible relation to several obscure diseases, some of which have been 
classified as root diseases. Field and laboratory studies will be con- 
ducted to determine the cause of fiax canker and to determine facts rela- 
tive to the physiology and etiology of flax wilt and the Fusarium wilt of 
buckwheat 

Cooperation. — ^Wisconsin Etxperlment Station. 

Xocotkm.— Washington, D. C. ; Madison, Wis.; and cereal field stations. 

Date heffun. — Rice diseases, 1001; diseases of other cereals induced by. 
Fungi Imperfecti, 1910. 

Results. — ^Two species of Fusarium found with considerable constancy in 
diseased rice plants have been isolated and studied, and further data 
on the i^yslology of Piricularia grisea accumulated. Experimental evi- 
dence showing susceptibility of wheat and oats to Infection has been ob-' 
talned and the disease induced by species of Helmlnthosporium and 
Fusarium has been isolated from diseased plants received from different 
parts of the country. Paper, entitled "A Study of Some Imperfect Fungi 
Isolated from Wheat, Oat, and Barley Plants,'* published in the Journal 
of Agricultural Research, 1914. 

Assignment. — H. B. Humphrey, G. H. Godfrey. 

Proposed expenditures, 1915-16.--9S,910. 

fotal, Gereal-Bisease luTestigations, $15,700. 
Total, Cereal Inyestigations, $119,025. 

[H«M«ICll.] 

CORN INVESTIGATIONS. 

Snperrision: 

Object. — To make available to tbe public with special reference to farmers 
and demonstrational and educational workers the results of research 
work and to place with reliable cooperators seed of new and Improved 
varieties developed In the course of field Investigations; to conduct gen- 
eral office business In connection with com investigations. 
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SnpenriBlon— Continued. 

Location. — Washington, D. C. 

Date begun.— IQOl. 

Assignment. — C. P. Hartley. 

Proposed expenditures, 19 15-16.-^,220. 

Prodaotlon of Improred Strains of Corn for tbe Different Geogrraphieal 8m- 
tions of tbe United States: 

Object. — ^To determine by investigational work efficient methods of corn 
breeding and their practical application in the improvement of strains 
of com under different environmenta 

Procedure. — ^Methods of breeding com are tested with many strains under 
different environments and accurate records of results maintained. Im- 
proved seed and suggestions as to corn improvement were placed with 
600 farmers in 46 States in 1915. 

Cooperation. — Individual farmers. 

Location.— Arlington, Occoquan. and Round Hill, Va. ; Oconomowoc, Wis.; 
Piketon and Sunbury, Ohio ; Ilhinebeck, N. Y. ; Darlington, St. Charles, and 
Lykesland, S. C; Clarksdale, Miss.; Marshall and Waco. Tex.; Chico, 
Cal.; Walthlll, Nebr.; Charleston and St. Charles, Mo.; Morrell, Stutt- 
gart, and Armorel, Ark. 

Date begun. — 1900. 

Results. — Certain methods of com breeding have been demonstrated to be 
prncticable commercially; variation of methods with different environ- 
ments necessary. Several strains of com of unusual productivity have 
been originated or Improved and introduced. 

Assignment.— G. P. Hartley, E. B. Brown, C. H. Kyle, J. G. Wllller, F. D. 
Rlchey, G. J. Burt, H. S. Garrison, H. M. Steece, C. D. Bennett H. H. 
Biggar. 

Proposed expenditures, 1915-16. — $11,000. 

Corn Improvement with Reference to Corn Products: 

Object. — To devolop types better suited to speciiic purposes in the manufac- 
ture of com products; to determine methods of breeding, curing, and 
storage that will improve the popping qualities and wholesomeness of 
popcorn. 

Procedure. — Comparative tests of the desired qualities are made, and 
isolated breeding plats planted from seed having these qualities most 
fully developed are maintained. 

Cooperation. — Individual farmers, domestic-science schools, millers, and 
manufacturers. 

Location. — Washington, D. C; Oconomowoc, Wis.; Piketon, Ohio; Nllesand 
Yieksburg, Mich. 

Date begun.— imO. 

Results. — Data upon the culinary properties and palatability of meal made 
from different types of com and from the same type by different proc- 
esses; data on pop com contained in Farmers' Bulletins 553 and 554. 

Assignment. — C. P. Hartley, J. G. Willler. 

Proposed expenditures, 1915-16.-92,000. 

Study of Hereditary and Environmental Effects: 

Object. — To investigate the effects of Inheritance and environment upon 
the plant and to determine general laws governing them ; to develop and 
improve methods of com breeding based upon the results of these studies. 

Procedure. — The same variety or strain tested under different environ- 
ments and different varieties and strains tested under same environments. 

Cooperation. — Individual farmers. 

Location. — Observations throughout the United States; experimental plats 
located in New York, Virginia, South Carolina, Georgia, Missisippi. 
Louisiana, Texas, Arkansas, Missouri, Ohio, Michigan, Wisconsin. Nortli 
Dakota, South Dakota, Nebraska, Colorado, Montana, and Nevada. 

Date begun.— 1901. 

Result. — Data secured upon the degree and extent of inheritance of certain 
characters; the effects of self-fertilization, close breeding, broad breeding, 
and crossbreeding: data in B. P. I. Bulletin 218. 

Assignment.— C. P. Hartley, E. B. Brown, C. H. Kyle, J. G. Willler, F. D. 
RIchey, G. J. Burt, H. S. Garrison, H. M. Steece, C. D. Bennett. H. R 
Biggar. 

Proposed expenditures, 1915-16. — $10,000. /^^^/^T^ 
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Seed-Com Seleetlon, Fnmigatioii, Brylngr* ftnd Preserratioii : 

Object, — ^To develop and Improve methods of seed-corn selection, f nmlgation, 
drying, and preservation. 

Procedure, — Different methods of selection, fumigation, drying, and preser- 
vation are tested in different environments. 

Cooperation, — Individual farmers. 

Location. — ^Arllngton, Occoquan, and Round Hill, Va. ; Oconomowoc, Wis.; 
Pilceton and Sunbury, Ohio; Rhlnebeck, N. Y.; Darlington, St. Charles* 
and Lykesland, S. C.; Clarksdale, Miss.; Marshall and Waco, Tex.; 
Chico, Cal.; Walthlll, Nebr.; Charleston and St. Charles, Mo.; Morrell, 
Stuttgart, and Armorel, Ark.; Nlles, Vicksburg, and Ravenna, Mich. 

Date begun.— 1901, 

Results, — Valuable methods have been developed and are now In practice 
in many corn-growing sections; methods must be modified to meet differ- 
ent environmental conditions. 

Assignment,— C. P. Hartley, E, B. Brown, C. H. Kyle, J. G. Willier, F. D. 
RIchey, G. J. Burt, H. S. Garrison, H. M. Steece, C. D. Bennett, H. H. 
Biggar. 

Proposed expenditures, iPiJ-iff.— 19,000. 

lethods of Corn Cnltiure: 

Object. — To improve and develop methods of corn culture; to determine 
the fundamental principles that control stalk growth and grain produc- 

' tion; to study the relation to stalk growth and grain production of the 
moisture content of the soil, the physical condition of the soil, methods 
of planting, cultivation, rotation, and fertilization. 

Procedure. — Similar experimental tests conducted in different environments 
by united efforts of the scientific forces. 

Cooperation, — Individual farmers. 

Location. — Observation throughout the United States; experimental plats 
located in New York, Virginia, South Carolina, Georgia, Mississippi, 
Louisiana, Texas, Arkansas, Missouri, Ohio, Michigan, Wisconsin, North 
Dakota, South Dakota, Nebraska, Colorado, Montana, and Nevada. 

Date begun. — 1001. 

Results. — Data accumulated upon factors influencing stalk growth and 
grain production; methods of rotation, planting, cultivation, and fertiliza- 
tion developed for different environments. 

Assignment. — C. P. Hartley, E. B. Brown, C. H. Kyle, J. G. Wllller, F. D. 
Richey, G. J. Bart, H. S. Garrison, H. M. Steece, C. D. Bennett, H. H. 
Biggar. 

Proposed expenditures, 1915-16.— $3,000. 

Total, Com Inrestigations, $43,220. 

[Researeh.] 

TOBACCO INVESTIGATIONS. 

Saperrision : 

Object, — ^To provide for administrative and clerical routine, including corre- 
spondence, preparation of reports and manuscripts, and other geaeral de- 
tails connected with the field and laboratory investigations. 

Location. — Washington, D. C. 

Date begun. — ^1009. 

Assignment, — W. W. Garner. 

Proposed expenditures, 1915-16, — (7,205. 

New England Cigar-Wrapper Tobacco Investigations: 

Object. — To develop principles and methods of breeding, growing, curing, 
and handling cigar-wrapper tobacco; to study the relation of environ- 
ment to the development of the tobacco plant. 

Procedure. — Native tobacco is crossed with Cuban and Sumatra varieties 
and the character and behavior of hybrids studied. The behavior of 
tobacco under different soil and climatic conditions and under different 
curing conditions is Investigated. 

Cooperation. — Connecticut Experiment Station and Harvard University. 

Location, — Suflfteld and Tariffvllle, Conn. 

Results, — ^A method of curing cigar leaf with artificial heat has been de- 
veloped which eliminates large annual losses to New England growers ; 
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New England Cigar- Wrapper Tobaeeo Investigatlonfl— Contlniied. 

methods of breeding applicable to the improvement of tobacco developed. 

Two of the new types of wrapper leaf are proving very valuable. 
Date begun.— 190S. 
Probable date of completion. — ^1917. 
Assigmnent.^B. G. Beinhart, E. M. East. 
Proposed expenditures, 1915-16.— 92 fiOO, 

Maryland Export Tobaeeo Inyestigations: 

Object. — ^To improve the crop by breeding and selection, determine the best 
use of fertilizers for tobacco, develop the best systems of rotation adapted 
to tobacco, and develop improved methods of growing, curing, and 
handling tobacco. 

Procedure. — Pure strains of native tobacco varieties are developed by 
systematic selection, and new types are produced by crossing native and 
related foreign varieties, followed by careful selection. Plat tests are 
carried out to determine the proper kind and quantity of commercial 
fertilizers to obtain best results with tobacco. Field experiments are con- 
ducted with systems of crop rotation specially adapted to restorhig the 
depleted humus supply of the tobacco soils. 

Cooperation. — Maryland Experiment Station. 

Location. — Upper Marlboro, Md. 

Date fte^un.— 1905. 

Results. — ^A new type of leaf produced by breeding is becoming very popu- 
lar with growers and is already being grown quite extensively. It has 
been found that the fundamental need of the tobacco soils is an 'increased 
supply of vegetable matter and that nitrogen is the limiting element of 
plant food. It has been shown that the growing of soil-improving crops, 
combined with liming the soil, greatly improves the yield of the tobacco 
crop. 

Probable date of completion. — ^1918. 

Assignment. — ^D. E. Brown. 

Proposed expenditures, 1915-16. — $1,400. 

Bnrley Tobaeoo Inyestigatlons: 

Object. — ^To develop and test pure strains of standard Burley varieties, to 
determine fertilizer requirements and best systems of crop rotation for 
Burley tobacco, and to develop better cultural and curing methods. 

Procedure. — ^The more important varieties of Burley tobacco are subjected 
to comparative tests as to yield and quality, and pure strains of the better 
varieties are developed by seed selection. Tests with fertilisers and 
systems of crop rotation for Burley tobacco are carried out on sets 
of field plats. In the curing work, experimental curings are made In 
a specially constructed bam fitted with facilities for applying artificial 
heat. More attention will be given to fertilizer and rotation tests and 
curing problems. 

Cooperation. — Kentucky and West Virginia experiment stations. 

Location. — Milton, W. Va., and Lexington, Ky. 

Date begun.— Kentucky, 1906 ; West Virginia, 1913. 

Results. — Varieties of Burley tobacco have been tested, and seed of pure 
strains of the best varieties are being distributed. Experiments in 
curing Burley tobacco with artificial heat Indicate that more desirable 
colors can be obtained An this way. In the Burley section of West Vir- 
ginia there is a decided need for the introduction of better methods of 
growing and handling the tobacco crop. 

Probable date of completion. — 1919. 

Assignment. — C. H. Scherfflus. 

Proposed expenditures, 1915-16. — $1,000. 

Western Fire-Cured Tobacco Investigations: 

Object. — To determine the fertilizer requirements and best systems of 
crop rotation for this type of tobacco ; to develop better cultural methods 
for producing fire-cured tobacco. 

Procedure. — In order to develop methods for increasing the yield and main- 
taining good quality for the dark fire-cured tobacco, field-test plats are 
arrnnged to bring out the most profitable use of fertilizers when com- 
bined with closer planting of the tobncco. A number of diflferent systems 
of crop rotation tire being tried out, all of which include tobacco as 
the leading money crop nnd one or more soil-Improving crops. 
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Western Fire-Cured Tobaeeo InTestigations — Continued. 

Cooperation, — Kentucky and Tennessee experiment stations. 

Location, — Clarksville, Tenn., and Hopkinsvllle, Ky. 

Date begun, — Kentucky, 1906; Tennessee, 1912. 

Results. — More intensive methods and a restricted acreage for tobacco and 
further diversification of crops are required in these districts. It has 
been demonstrated that a more rational use of. fertilizers combined with 
better cultural methods would increase the acre value of the tobacco 
crop 50 per cent 

ProlHible date of completion, — 1919. 

Assignment, — ^R. H. Milton. 

Proposed expenditures, 1915-16, — $1,400. 

New York Binder and Filler Tobaeeo Inyestlgatlons : 

Object. — ^To develop improved types of tobacco by seed selection, determine 
ttie most profitable use of fertilizers for the tobacco crop, and introduce 
systems of crop rotation adapted to the culture of binder and filler leaf. 

Procedure. — Fertilizer tests with tobacco are conducted on a series of field 
plata In the crop-rotation experiments the comparative merits of several 
different systems of rotation for tobacco culture are being tried out. 
Seed selection with the standard native varieties of tobacco is practiced 
with a view to obtaining improved strains. Special attention will be 
given to the fertiliser and crop-rotation tests. 

Cooperation, — ^New Tork (Geneva) Experiment Station. 

Location.— Baldwlnsville and Big Flats, N. Y. 

Date begun. — 1907. 

Results, — Information has been obtained as to the comparative values of 
different kinds and quantities of nitrogenous, phosphatic, and potash 
fertilizers for the filler leaf. In the rotation plats the relative profitable- 
ness of three rotaticm systems for tobacco has been tested. Some of the 
plats have yielded more than 2,000 pounds of tobacco per acre. A phase 
of the investigations which has been of special interest to growers has to 
do with the growing of cover crops adapted to tobacco culture. 

Probable date of completion. — ^1918. 

As9ignment.—G, W. Harris. 

Proposed expenditures, 1915-16,— ^IJ^, 

SiH-Cnred, Fire-Cured, and Flne-Cnred Tobaeeo InvestigationB : 

(O) Sim-CUIIED, FiBE-CURED, AND FlUE-CURED TOBACCO INVESTIGATIONS IH 

ViaoiNiA : 

Object, — ^To determine more profitable methods of fertilizing the tobacco 
crop, develop systems of rotation adapted to tobacco culture, and im- 
prove present cultural methods. 

Procedure, — Local stations are maintained in the three principal tobacco 
districts for carrying out experiments with fertilizers and cultural 
methods. 

Cooperation. — Virginia Experiment Station. 

Location. — Appomattox, Chatliam, and Bowling Green, Va. 

Date begun. — 1907. 

Results. — Accurate information obtained as to more profitable methods of 
handling the tobacco crop and tobacco soils, especially as to use of fer- 
tilizers and rotation of crops. 

Probable date of completion, — 1917. 

Assignment. — E. H. Mathewson. 

Proposed expenditures, 1915-16.^-^1,325. 
(6) BYuE-CuRED Tobacco Investigations in Nobth Carolina: 

Object, — ^To develop better tobacco varieties for flue curing; to improve 
fertilizer, rotation, cultural, and curing methods; to devise methods for 
the control of Granville wilt. 

Procedure. — Field experiments are conducted on leased lands at Reidsvlile 
and Greedmoor, N. C., and long-term experiments on a permanent location 
owned by the State at Oxford. In work on rotation special attention is 
given to the use of soil-improving crops not injurious to the quality of 
tobacco. Special barns are used in the curing work. The control of 
Granville wilt, based on breeding resistant varieties and use of immune 
crops in systems of rotation, will be undertaken. 

Cooperation. — North Carolina Experiment Station. 
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Sun-Cured, Fire-Cnred, and Flae-Cared Tobaeeo InrestigatioiiB — Continiied. 

Location. — Creedmoor, Oxford, and Reldsvllle, N. G. 

Date fte^un.— 1909. 

Results, — Improved fertilizer and cultural and curing methods for tobacco 
worked out and methods of controlling GranTille wilt and leaf-spot de 
veloped. 

Assignment, — E. H. Mathewson, E. G. Moss. 

Proposed expenditures^ 1915-16. — $4,140. 
<c) F1.UE-CUBED Tobacco Investigations in South Cabouna: 

Ohject, — To test and improve b^ selection standard varieties of tobacco, 
and to determine the best methods of fertilizing and culture. 

Procedure, — Plat experiments with fertilizers, systems of rotation adapted 
to tobacco, and improved cultural methods are carried out on leased 
land for a series of years. 

Cooperation. — Local boards of trade and farmers. 

Location. — Timmonsville and Manning, S. 0. 

Date ^cffun.— 1910. 

Results. — Better methods of fertilizing and growing the crop and of rotat- 
ing soils for tobacco have been developed. 

Probable date of completion. — 1919. 

Assignment. — K H. Mathewson, J. P. Young. 

Proposed expenditures, i.9i5-i6.— $3,100. 

PennsylTania Cigar-Filler Tobaeeo InyestigAtlons: 

Object. — To improve the yield and quality of cigar-filler and binder leaf 
by breeding and selection, and the development of better methods of 
growing, curing, and handling. 

Procedure. — Selected strains of standard filler and binder varieties are 
tested as to yield and quality, fertilizer plat tests for improving the 
burning qualities and the yield of tobacco are carried out, and new 
cultural and curing methods are Investigated. The seed-selection and fer- 
tilizer tests will be continued and more attention will be given to curing 
methods. 

Cooperation. — Pennsylvania Exijeriment Station. 

Location. — Landisville and Lock Haven, Pa. 

Date &c^Mn.— 1910. 

Results. — Two new strains have been developed which give high yields and 
desirable quality; poor burning qualities shown to be due largely to 
use of improper fertilizers; steam sterilization of seed beds introduced 
and improved cultural methods developed. 

Probable date of completion. — 1919. 

Assignment. — Otto Olson. 

Proposed expenditures, 1915-16,^-^2,800. 

Miscellaneons Tobacco Investigations: 

Object. — To study the physiology, pathology, and chemistry of the tobacco 
plant in their relation to improved methods of growing, curing, ferment- 
ing, and handling the crop. This work supplies the fundamentals for the 
practical work in improving methods of tobacco production. 

Procedure. — Work is carried on in laboratory, greenhouse, and field. The 
nature of the ripening, curing, and fermentation processes, the optimum 
conditions required, and the diseases met with are investigated. Causes 
of poor burning qualities and other properties are studied through chem- 
ical analyses and histological examination. Mosaic and other important 
diseases are studied by laboratory and greenhouse methods. The ripening 
fermentation processes will receive special attention during the coming 
year. 

Lorafion.— Arlington, Va., and Washington, D. C. 

Date begun.— 1906. ' 

Results. — Important improvements in curing methods developed; factors 
governing formation of nicotine in the tobacco plant ascertained; study 
of the effects of soil and climate on the growing crop has been of the 
greatest value in developing improved methods of production; important 
information obtained on the nature of the mosaic disease. 

Assignment. — W. W. Gamer. 

Proposed expenditures, 1915-16,— $2,720. 

Total, Tobacco Inyestigations, $29,140. 
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[ReMarch.] 
PAPER-PLANT INVESTIGATIONS. 

PAper-Plant Inrestlgatlons: 

Object. — To investigate the value and suitability for paper-making purposes 
of various wild and cultivated plants and crop wastes; relevant paper- 
making processes and their application to such materials; the availability 
of these materials, and the conditions under which they are produced 
and assembled for market; to breed such plants as may have a paper- 
making value. 

Procedure. — Chemical and physical investigation of plants are conducted 
to ascertain the best method of treatment; laboratory work in the manu- 

. facture of sample sheets of paper to demonstrate value of process and 
product; paper-making tests on a large scale, in cooperation with manu- 
facturers, to demonstrate the value of materials under commercial condi- 
tions of manufacture; field investigations regarding availability of mate- 
rials and agricultural and assembling conditionj. The proposed work 
on flax straw embraces tests on flax-tow manufacture, with a view to 
producing a better and cheaper product for use in making paper and 
fiber board. Arrangements are being made to raise and breed plants for 
paper-making tests on the experimental farm at Arlington, Va. 

Cooperation. — Bureau of Chemistry ; Forest Service ; Bureau of Standards, 
Department of Commerce; and cooperative mill tests with commercial 
companies at Cumberland Mills and Bar Mills, Me., Bridgeport, Pa., 
St Paul, Minn., Aurora, 111., Monroe, Mich., and Appleton, Wis. 

Location. — Washington, D. C. ; mill tests as shown under " Cooperation '* ; 
field investigations at Brownsville, Del Rio, and El Paso, Tex., Deming, 
N. Mex., Tucson, Ariz., Los Angeles and Chico, Cal., and Aneta, N. Dak. 

Date begun.— IQQl. 

Results. — In cooperative mill tests satisfactory and merchantable paper has 
been manufactured from cornstalks, broom corn, hemp stalks, hemp flyings, 
Epicampes macroura, and Yucca treculeana. Merchantable counterboard 
has been manufactured from domestic flix tow and sold to the trade at 
market price; this is used extensively in shoe manufacture. A publica- 
tion has been prepared on the paper-making value of Epicampes macroura, 
which will be printed on paper manufactured from this material during 
experiments. A publication has been prepared on paper and fiber board 
manufactured from fiax straw and tow. A modified process of treating 
fiax straw has been devised and patent requested. 

Assiffnm^ent. — Charles J. Brand, Jason L. Merrill. 

Proposed expenditures, 191S-16. —$1S,000. 

[BcMardi.] 

ALKAU AND DROUGHT RESISTANT PLANT INVESTIGATIONS. 

SUPERVISION. 

Svperrision: 

Object. — To execute administrative affairs and conduct correspondence and 

laboratory work in connection with investigational projects. 
Location. — Washington, D. C. 
Date begun.— 1907. 
Assignment. — T. H. Kearney. 
Proposed expenditures, 1915-t6.-^A10. 

BRBEDING AND PHTSIOLOGT OF ALKALI AND DROUGHT RESISTANT PLANTS. 

IiiTestigatiiig the Alkali Resistance of Crop Plants: 

Object. — ^To ascertain by laboratory investigations and by field observations 
the relative adaptability of crop plants to alkali soils and to study the 
physiological effects of alkali as a basis for the more scientific handling 
of crops grown on such soils. 

Procedure, — Observations are made in the field upon different crop plants 
growing in alkali soils, in order to ascertain how the alkali affects them 
and to determine what spe^tes and varieties are most resistant. Deter- 
minations of the kind ana quantity of salts present are made in this 
connection. Such observations form the basis for recommendations of 
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Investiyatiiig the Alkali Resistanee of Crop Plants— Continued. 

crop plants adapted to growing on alkali soils. These observations are 
supplemented by experiments in the greenhouse upon plants grown in 
the presence of the different salts which occur in natural alkali soils, 
and the effect of these salts upon the structure and physiological func- 
tions of the plants is thus determined under carefully controlled con- 
ditions. 

Location, — Laboratory work at Washington, D. C. ; field work at various 
points in the States of Arizona, California, Nevada, Utah, Colorado, and 
other Western States where Irrigation is extensively practiced; 

Date hegun. — 1907. 

Results, — ^The results of several years' Investigation of the comparative 
alkali resistance of different crop plants and practical recommendations 
regarding what crops to grow on alkali land have been summailzed 
and published in Farmers' Bulletin 446. During -the past year farther 

■ studies have been made of the effect of alkali upon the water require- 
ment of wheat and alfalfa. The results Indicate that in the case of both 
crops the quantity of water required to produce a given weight of dry 
matter is greater in a soil containing much alkali than in a nonalkali 
soil. 

Assignment. — T. H. Kearney. 

Proposed expenditures, iPi5-i 6.— $1,000. 

Inrestigatlngr the Physiology of Drought Besistanoe: 

Object. — To Investigate the function and structure of crop plants in order 
to determine causes of superior resistance of certain species and varieties 
to drought and to furnish a physiological basis for plant breeding, 
variety testing, and investigations of cultural methods. 

Procedure. — Field observations are made upon the structure and functions 
of crop plants when the water supply is deficient. Measurem^its are 
made of the quantity of water used by the different species and varieties 
in producing a given weight of dry matter, in order to determine their 
relative eflSciency in the use of water. The results of these observations 
and experiments make it possible to determine the comparative drought 
resistance and the adaptability to dry-land agriculture of the different 
crop plants. 

Location. — Laboratory work at Washington, D. C; field work at experi- 
ment farms of Bureau of Plant Industry at Akron, Colo., Moro, Greg., 
Newell and Ardmore, S. Dak., Amarillo, Tex., and Arlington, Va. 

Date hegun.—190S. 

Results. — Crops differ widely in the amount of water required to produce 
a unit weight of dry matter. The water requirement is determined 
largely by the climatic conditions under which they are grown. Dif- 
ferences in soil-moisture content do not materially affect the water re- 
requirement. The transpiration rate has been determined by continoons 
automatic measurements for many crops, principally alfalfa, rye, wheat, 
oats, sorghum, and amaranthus, and correlated with solar radiation, air 
temperature, saturation deficit, evaporation rate, and wind velocity. 
The loss of water from seedtime to harvest was also determined by 
daily weighincs. By correlating the transpiration, evaporation, tem- 
perature, saturation deficit solar radiation, and wind velocity it seems 
probable that the relative effects of these various factors on transpiration 
can be stated with considerable exactness. Important results have also 
been obtained by the study of root distribution. Publications : " Relative 
Water Requirement of Plants," Journal of Agricultural Research, vol. 
3, No. 1 ; " Effect of Frequent Cutting on the Water Requirement of 
Alfalfa and Its Bearing on Pasturage." Department Bulletin 228; a 
manuscript on " The Influence of Hybridization and Cross-Pollination on 
the Water Requirement of Plants," submitted for publication in the Jour- 
nal of Agricultural Research. 

Assignment. — H. L. Shantz. 

Proposed expenditures, J 9 15-16. — $7,040. 

Indicator Yalne of Natire Yegetation in Arid Regions: 

Object. — To work out methods for utilizing native vegetation in classifying 
new land as to its agricultural value by establishing correlations be- 
tween different types of natural growth and the soil moisture and alkali 
conditions of the corresponding types of land. 
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Iidkator Talne of Natlye Teffetation in Arid Beyions— Continued. 

Procedure. — In a given area the different types of native yegetatloa are 
classlfled and the character of the land upon which each type occurs 
is determined, special attention being given to the moisture relations and 
salt content of the soil. If crops are being grown, the yield and be- 
havior of the cultivated plants are studied In order to correlate the crop- 
producing capabilities of the land with the kind of native growth which 
it originally produced. When these correlations have been worked out 
in detail In a limited area it becomes possible to classify land with 
respect to its agricultural capabilities throughout the region where these 
particular types of vegetation occur. 

Location. — Arid and semlarld portions of United States — Great Plains 
and Great Basin regions. 

Date h€ffun.—1910. 

Results. — During the past season work on this project has been carried on 
in southwestern Utah, southern Nevada, southern California, and south- 
em Arizona. In all these localities the native vegetation was found to be 
indicative of whether the land is oi is not suitable for dry farming and 
whether or. not alkali Is present in quantity sufficient to injure crop 
plants under irrigation. 

Probable date of completion. — Sufficient work has been done in the Great 
Plains and Great Basin and in the southwestern desert region to demon- 
strate the practicability of classl^lng land in these regions by the 
indicator-plant method. Further inventigations in the Columbia River 
region and in New Mexico are desirable in order to determine the applica- 
bility of the method throughout the more arid portions of the United 
States. Whether active work under this project will continue thereafter 
will depend largely upon whether this method is adopted by national 
or other agencies which are charged with the practical work of land 
classification. 

Assignment, — ^T. H. Kearney, H. L. Shantz. 

Proposed expenditures, 1915-16. — $1,660. 

Broeiing Drought-Besistant Field Crops: 

Object. — ^To work out methods for breeding more drought-resistant strains 
of field crops adapted to dry-land agriculture and to devise Improved 
methods of testing comparative drought resistance. 

Procedure. — Individual plants are selected which give indications in their 
structure and behavior of superior drought resistance, and their progenies 
are grown In parallel rows and compared with respect to drought resist- 
ance, water requirement, productiveness, and general desirability. Those 
strains which prove to be best adapted to conditions of drought without 
impairment of other valuable qualities are chosen for distribution to 
farmers through the Office of Seed Distribution. 

Location. — Newell and Ardmore, S. Dak.; Akron, Colo.; and Mandan, 
N. Dak. 

Date beffun.—lW8. 

Results. — Improved drought-resistant strains of millet, sorgo, and alfalfa 
adapted to the northern and central Great Plains have been secured. 
Distribution to farmers of seed of some of these strains has been made. 
Improved methods have been worked out for testing comparative drought 
resistance in connection with plant-breeding work. A manuscript on 
'' Breeding Millet and Sorgo for Drought Resistance " has been submitted 
for publication as a Department Bulletin. 

Assignment. — T. H. Kearney, A. C. Dlllman. 

Proposed expenditures, 1915-16.— ^J80. 

BtMding and Culture of Pomegranates: 

Object. — ^To obtain by Introduction and breeding drought-resistant and 
alkali-resistant varieties of pomegranates. 

Procedure. — ^Through the Office of Foreign Seed and Plant Introduction 
promising varieties of pomegranates have been introduced from various 
foreign countries and are being tested side by side at a number of sta- 
tions in the southwestern United States. The different varieties are 
compared with respect to their adaptability to the local climatic and soil 
conditions, their yield, and the size and quality of their fruit. Those 
which give the best results are propagated for distribution to growers in 
the region to which they have proved adapted. ^ , 
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Breeding and Onltnre of Pomegranates— Ckintinued. . 

Location, — Sacaton, Ariz.; Bard and Indio, Cal.; San Antonio, Tex.; and 
Washington, D. C. 

Date begun, — 1907. 

Results, — ^Pressure of other work prevented much progress on this project 
during the past year. Some work was done in the selection of desirable 
seedlings at Bard. Cal., and Sacaton, Ariz., and a smdll distribution of 
imported varieties was made to growers In the Southwest 

Assignment, — ^T. H. Kearney. 

Proposed expenditures, 1915-16. — $600. 

Total, Breeding and Physiology of Alkali and Drought Resistant Plants. 
$12,980. 

EGYPnAK COTTON BREEDING. 

Egyptian Cotton Breeding and Alkali-Besistanee Inyestigations in the Arid 
Southwest: 

Object. — To secure varieties of Egyptian cotton yielding fiber of superior 
quality and thoroughly adapted to growing under irrigation in the south- 
western United States. 

Procedure. — The usual methods of plant breeding are followed. The most 
promising strains are tested on a field basis, and seed of the one which 
yields best and of which the fiber gives the best results in spinning tests 
is distributed to farmers. Studies are made of the behavior of the 
plants on soils having dilTerent salt content and different moisture con- 
ditions, in order to ascertain what soils are best adapted to this crop. 
Plant-breeding work is carried on at the bureau cooperative testing 
gardens on the Pima Indian Reservation, Sacaton, Ariz. 

Cooperation. — Cooperative cotton growers' organizations. 

Location. — Sacaton, Ariz., and throughout the Salt River Valley. 

Date begun,— IWl. 

Results. — In cooperation with the Salt River Valley Egyptian Ck)ttoD 
Growers' Association several fields of the Yuma variety were rogued last 
summer, and the resulting seed will be increased during the present 
year in order to supply the seed for general commercial planting in 1916. 
The new Pima variety, having fiber If to li inches long, was grown on 
a field scale, and sufficient fiber was produced for a spinning test. Plant- 
breeding work with this variety has been continued and seed of the best 
strain is being increased, so that in case it should be decided to substi- 
tute this variety for the Yuma in commercial culture in Arizona a large 
supply of uniform and high-grade seed will be available for planting, 
and the change from one variety to another can be made by the com- 
munity at one time. Publications : " Seed Selection of Egyptian Cotton," 
Department Bulletin 38; "Mutation in Egyptian Cotton," Journal of 
Agricultural Research, vol. 2, No. 4. 

Assignment. — T. H. Kearney. 

Proposed expenditures, 1915-16. — $5,550. 

Total, Alkali and Drought Resistant Plant Inyestlgations, $25,000. 

[Research.] 

SUGAR-BEET INVESTIGATIONS, 
Snpenrision : 

Object. — To administer the funds, handle correspondence, keep all records, 

and give general oversight to the field, laboratory, and office work. 
Location. — Washington, D. C. 
Date begun. — 1914. 
Assignment. — G. O. Townsend. 
Proposed expenditures, 1915-16.— H*^^^- 

Eeonomic Practice in Crop Prodactlon in Sagar-Beet Areas: 

Object. — To determine what relations, if any, exist between the sugar- 
beet and the other farming and live-stock operations now existing in a 
given territory. 
Procedure. — An economic farm-to-farm survey covered by the original sur- 
vey plus the survey covering the production, buying, marketing, and other 
factors bearing directly or indlre(»tly upon the possible new lines of 
agriculture is made. The relation of each crop to the other, as 
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E«onomie Praetiee in Crop Prodnetion in Sugar-Beet Areas — Continued. 

well as to the live stock on the farm, and also its relation to the market 
conditions, is studied. Ckx)peration of the best farmers in each 
community is secured in doing those things that will lead to the 
best ^stem of crop rotation and live-stock production, with a view to 
establishing an improved, permanent, and progressive agriculture. In 
case of radical changes in local agricultural methods or crop production, 
Bpedflc demonstrations may be necessary to accomplish the desired result. 

Cooperation. — Bureaus of Chemistry and Animal Industry, Office of Farm 
Management, farmers' organizations, sugar companies, and individual 
farmers. 

Location. — Chino, Huntington Beach, Santa Ana, and Betteravia, Cal. ; 
Lehi, Utah; Idaho Falls, Idaho; Billings, Mont; Fort Collins, Fort 
Morgan, Greeley, and Rocky Ford, Colo. ; Blissfleld, Mich. ; Toledo, Ohio ; 
and other points in the States mentioned. 

Dale begun. — 1914. 

Results. — Several hundred individual farm records have been secured. 

Assignment. — C. O. Townsend. 

H'oposed expenditures, 1915-16.— $12,470. 

IiTestigatioii of the Status of the Sngar-Beet Industry in the United States: 

Object. — ^To determine the present status of the sugar-beet industry in 
each general locality where the industry now exists; to determine what 
the limiting factor or factors for sugar-beet production are in each 
sugar-beet center; to determine whether or not the limiting factor or 
factors, so far as sugar-beet growing is concerned, are surmountable or 
insurmountable from an economic standpoint. 

Procedure. — An economic farm-to-farm and factory survey Is made of 
the sugar-beet centers, in which all the factors, both direct and in- 
direct, that have any bearing upon sugar-beet growing, harvesting, and 
delivery are considered and given their proper value, with due re- 
gard to the place and value of other crop and live-stock interests on the 
farm as a unit and the community as a whole. 

Cooperation. — Office of Farm Management, sugar companies, and individual 
farmers. 

Location. — States of California, Colorado, Idaho, Michigan, Ohio, Utah. 
Wisconsin, Indiana, Illinois, Minnesota, Nebraska, Kansas, and Montana. 

Date l>egun.'-'1914. 

Results. — ^A general survey has been made and some of the limiting factors, 
with the methods of control, noted. 

Assignment. — C. O. Townsend. 

Proposed expenditures, i915-i<J.— $12,465. 

Stgar-Beet Seed Prodnetion: 

Object. — (1) To determine the conditions under which an adequate supply 
of sugar-beet seed may be produced in this country in an emergency; 
(2) to determine the conditions under which commercial beet-seed pro- 
duction may be made a permanent part of our agricultural operations, 
thereby insuring a stable agriculture for those sections in which sugar 
beets appear to be vital to the best interests of the farmer; (3) to de- 
termine the correlation between the external character of the beet and 
the quality (sugar, purity, and yield) of the root; (4) to breed out a line 
of beets in which the quality (sugar, purity, and yield) of the roots will 
correspond to one or more well-defined external characters of leaf and 
root, with due regard to quality and yield of seed. Cooperation will be 
maintained with the Bureau of Chemistry and with other offices of the 
Bureau of Plant Industry, with State experiment stations, sugar com- 
panies, seedmen, and farmers in order to accomplish the desired results 
most quickly, economically, and effectively. 

Procedure. — (1) Advise and assist, so far as practicable, the beet growers, 
sugar companies, and seedsmen in the various steps needed in commer- 
cial beet-seed production in the shortest possible time. This involves 
all the steps from the selection and storing of the roots on a large scale 
to the harvesting and cleaning of the mature seed. (2) Study the condi- 
tions under which a paying crop of satisfactory beet seed may be pro- 
duced commercially each year, and determine the relation of soil and 
climatic conditions, methods of handling the roots, and the influence of 
pests and other factors on the successful production of commercial sugar- 
beet seed. (3a) Select from the present known types or strains of sugar i 
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Sngar-Beet Seed Prodnetion— Continued. 

beets those individuals of distinctive type or character which show the 
best quality and yield of seed; breed those individuals by the plant- 
to-row method until the desired type is fixed ; that is, until a given type 
of leaf and root comes true and indicates quality and yield of seed and 
roots. (8b) Obtain as many types or strains of the wild beet as possible 
and proceed along the lines indicated above, with the hope of finding 
a type that will give better results than any of the present domestic 
types. 

In case one type shows quality and another shows yield, crossbreed 
and develop a new strain combining quality and yield, and from this 
develop a pure strain having these combined characters. The straiim 
must be widely separated during the season of seed production to keep 
them pure. Coordinate all the above work so that the production of 
commercial beet seed for emergency purposes and the determination of 
the adverse and favorable factors influencing the annual production of 
the crop shall fit into the economic factors of the improvement of the 
beet root and the cost of seed production; that is, all this work is to be 
carried on simultaneously and under such conditions that there will be 
as little lost motion as possible. 

Cooperation. — Bureau of Chemistry, beet-sugar companies, and individual 
farmers. 

Loca^on.— Blissfield. Mich.; Rocky Ford and Fort Collins, Colo.; Lehl 
and Garland, Utah ; Idaho Falls and Sugar City, Idaho. 

Date begun. — 1915. 

Assignment., — W. W. Tracy, Jr. 

Proposed expenditures, 1915-16.— fS,200. 

Total, Sngar-Beet Inyestigations, $32,685. 

CReMsrch.] 
SUGAR-CANE SIRUP PRODUCTION. 

Sngar-Oane Simp Prodnotion: 

Object. — To conduct investigations in connection with the production of 
table sirup, including the breeding, culture, and diseases of cane, 
the methods of manufacture, standardization, and marketing of simp, 
and the utilization of cane by-products, with special reference to tbe 
farm production of cane sirup. 

Procedure. — ^AU of the promising standard varieties of sugar cane now 
used in the sirup belt are being tested in field plats to determine wbicb 
ones are best adapted to the production of a high quality of sirup. New 
and promising varieties of cane from Louisiana, Porto Rico, Cuba, and 
the West Indies will be introduced, especially quick-maturing or good- 
yielding strains and varieties resistant to root diseases or red-rot and 
good in rattooning, and these will be tested in the sirup belt after tbey 
have been grown for a period of time at quarantine stations to prevent 
the introduction of serious diseases or insect pests. It is planned to 
test various methods of culture, tyiies of soil, fertilizers, and crop rota- 
tions to determine which are the best and most economical for the pro- 
duction of sugar cane for simp purposes ; to study the diseases of sugar 
cane and work out methods for their control ; to conduct ezi)eriment8 on 
sugar-cane sirup production, involving the various farm methods of 
clarifying and filtering sirup and the manufacture of sirup on an ex- 
perimental scale from the various varieties under different cultural con- i 
dltlons. etc. ; and to conduct experiments in the utilization of sugar-cane 
by-products, such as tops, bagasse, and skimmings. I 

Cooperation. — Bureau of Chemistry, Wight Realty Co., Cairo. Ga., and 
individual farmers. 

Location. — Cairo, Ga., and points In Florida. 

Date begun.—ldlS. 

Results. — No publications have been Issued, but some results in spacing 
and rate of planting, utilization of tops, feeding bagasse, canning ex- 
periments, methods of storing the cane, and in variety tests have been 
obtained. 

Probable date of completion. — Three to six years. 

Assignment. — C. O. Townsend, P. A. Yoder. 

Proposed expenditure, 1915-16.— ^6,000. 
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PUMarch.] 

INVESTIGATIONS IN ECONOMIC AND SYSTEMATIC BOTANY. 

SUPERVISION. 

Snperrisioii: 

Object, — This covers the supervisory and routine work of tlie office and the 
laboratory, including the investigations carried on in the greenhouses. 

Procedure. — It Is part of the duty of the office to furnish the various 
branches of the department the correct names of plants the identity of 
which is a matter of importance in their work. For this purpose the 
office employs expert botanists and maintains a herbarium of cultivated 
plants (used to supplement the National Herbarium, which is under the 
Smithsonian Institution). 

Cooperation. — National Herbarium. 

Location. — Washington, D. C. 

Date begun.—lSQS. 

Assignment. — Frederick V. Coville. 

Proposed expenditures, 19X5-16.-98,669. 

BIBLIOGRAPHICAL WORK IN THE INTEREST OF BOTANICAL SCIENCE. 

Bibliographical Work in the Interest of Botanical Science: 

Object. — ^To improve bibliographical facilities for botanical workers In 
Washington. 

Procedure. — A card catalogue, both subject and author, is maintained, 
which not only represents the resources of the Washington libraries in 
botany and horticulture but also by the inclusion of entries for books 
that are needed serves as a guide in the purchase of works in these sub- 
jects. Index entries for current scientific serials or society publica- 
tions are included. A union list of scientific serials or society publica- 
tions containing botanical or horticultural material is also maintained. 
A bibliography of horticulture is in process of compilation. An index of 
botanical illustrations to supplement Pritzel's Icones has just been begun. 

Cooperation. — Department library ; Library of Congress. 

Location. — Washington, D. C., and various large libraries in other cities. 

Date begun.— 1868. 

Assignment. — Marjorie F. Warner, Alice C. Atwood. 

Proposed expenditures, 1915-16.— $2,mo. 

RANGE INVESTIGATIONS. 

Binge Inyestigations: 

Object. — To develop increased forage in the overgrazed national forests. 

Procedure. — Methods are devised for the improvement of wild gi*azing lands, 
In cooperation with the Forest Service. This office furnishes expert ad- 
vice, and most of the details of the investigation are carried on by the 
Forest Service. 

Cooperation. — Forest Service. 

Location. — Washington, D. C, and Western States. 

Date tegun.—1901. 

Results. — It has been' demonstrated that overgrazetl areas can be revege- 
tated without the necessity of closing them to stock, by timing annual 
grazing to permit seed formation. Sheep fenced in and not herded pro- 
duce more wool and mutton on less range than by the ordinary methods. 

Assignment. — Frederick V. Coville. 

Proposed expenditures, 1915-16.-^2,304. 

ECONOMIC BOTANY OF NATIVE RACES. 

SMiomic Botany of Mexico, with Special Reference to the Utilization of 
Talnable Species in the United States: 

Object. — To make available for public use information on the useful native 
plants of Mexico. 

Procedure. — This project involves a study of material in the department's 
economic collection and of all specimens of plants, roots, fruits, or veg- 
etable products submitted for identification ; acquisition of supplementary 
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liOonomic Botany of Mexico, ^rlth Special Reference to the Utilization of 
Talnable Species in tbe United States-^Continued. , 
material when necessary and eonsnltatiou with experts in the various 
oflSces of the Bureau of Plant Industry. Forest Service. Bureau of Cliem- 
istry, and the United States National Museum, in order to obtain reliable 
information; correlation of all collectors' notes and statements of those 
submitting 'plant products for study with information already publisbed 
as to the properties of the plants in Question; identification of important 
economic plants, drugs, clyestufls, rosins, balsams, spices, fruits, etc., 
described by early explorers and writers, with materinl in our collectl<5ns; 
finally, the systematic grouping of these facts and the publication of de- 
scriptions of species which prove to be new to science. 

Coopcraiinn. — National Horbnrium 

Location. — Washington, D. C. 

Date hcgnn.—^SQ^. 

Results. — Publication on classification of the genus Annona; other publica- 
tions in preparation: general information on economic l)otany of Mexico 
for utilization by department workers. 

Assignment. — W. E. Safford. 

Proposed expenditures, 1915-16.-^2,086. 

Plants Used by the American Aborig^ines: 

Object. — To record information possessed by the aborigines regarding the 
uses of plants. 

Procedure, — All available literature on the exploration, early travels, and 
settlement in this country, as well as publications of a later date that 
may have a bearing on aboriginal matters, are consulted in various 
li!)r:iries. The Information thus found is abstracted and filed under the 
botanical name of the plant referred to. An index of authors and works 
consulted is also made. 

Cooperation. — National Herbarium. 

/vOCf///o«.— Washington, D. C. and Western States. 

D'tte begun.— ISdl. 

Results. — Index and abstracts leading to a series of manuscripts for pub- 
lication i»artlally completed. 

Frobullc date of eomplttinn. — 1924. 

Assignment. — Frederick V. Ooville, Alice Henkel. 

Proposed expenditures, 19 IS-J 6.— $2,277. 

Total, Economic Botany of Native Races, $4,962. 

BOTANY OF THE ECONOMIC GRASSES. 

Manual of North American Grasses: 

Object. — To i)roduce a d?*?crlptive manual of the grasses of the I'nite<l 

Statf*s. 
Proccdure.-*^MnterU\l is gathered from the region coverwl and arranged and 

studied. All possible Information from liternture is collected. Individual 

groups of grasses which are finally to be published In monographic form 

are studlKl. 
Cofiperntion. — Nationjil Herbarium. 

Location. — Wa.««hlngt(>n, D. C. and various parts of Nf)rth America. 
Date bcgun.—l{X):>. 
Results. — A mass of Information is being accumulated for use in the forth- 

c<miing manual. 
Probable date of completion. — 1J)24. 
Assign}ne)it. — A. S. Hitclic ick. 
Proposed expenditures, lOlo-IG. — $2,4MO. 

Grass Introdnction Index: 

Object. — To maintain a card index, containing all references to the uses of 
grasses except the common agricultural uses, references to common names, 
extracts from notes of travelers, etc.. for the purpose of a.ssistlng the 
Oflice of Foreign Seed and Plant Introduction in securing valuable 
grasses for introduction into the rnite<l States. 

Procedure. — The work on this prr^ject consists In looking over literature 
and extracting the information needed. Part of this is current literature 
obtained from periodicals and Is placwl in catalogue form. Besides thl-s 
books of the past are worked m as time permits. ^^^^^ 
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Grass Introduction Index— Continued. 
Location. — Washington, D. C. 
Date begun.— 1^10. 

Reaults. — Index contimied and many cards added. 
AsHignmcnt. — ^A. S. Hitchcock. 
Proposed expenditures, J 915-16. — $020. 

EeoDomlc Grass Colleetlons: 

Ohject. — ^To obtain a collection of native and cultivated grasses of the 
world as material for study under various grass projects. 

Procedure. — ^The grass herbarium is kept in proper order. The specimens 
have to be mounted and arranged so as to make the information available 
in classified form. 

Cooperation. — National Herbarium. 

Location. — Washington, D. C. 

Date begun.— ISGS. 

Results. — The grass herbarium contains about 120.000 sheets; revision of 
herbarium under way, specimens being arranged geographically, and 
keys to species of each genus made; duplicates arranged for distribution. 

Assignment. — A. S. Hitchcock, Agnes Chase. 

Proposed expenditures, 19 f 5-1 6. — $2,595. 

Misfellaneons Identifleation of Grasses: 

Ohject. — To identify grasses sent in from various sources. 

Procedure. — Specimens are identified as they come in and reports made on 
them in different forms, depending upon the character of the work. 

Cooperation. — National Herbarium. 

Location. — Washington, D. C. 

Date begun.— ims. 

Results. — Miscellaneous identifications during 1913 numbered 7,634 speci- 
mens. 

Assignment. — ^A. S. Hitchcock, Agnes Chase. 

Proposed expenditures, 1915-16.— $1,820. 

Total, Botany of the Eeonomio Grasses, $7,435. 

8TSTEBIATIC WORK IN ECONOMIC BOTANY. 

Eeonomie CoUeetions: 

Object. — To preserve and identify plants and plant products. 

Procedure. — Specimens of plants are collected at the Arlington Farm and 
the several trial stations of the Bureau of Plant Industry. Material is 
also secured from other sources, including nurseries and seedmen's trial 
grounds. An herbarium is maintained in order to make the j'cnuire.l 
information readily accessible and available. 

Location. — Washington, I). C. 

Date begun.— 1901. 

Results, — About 4,500 specimens have been adde;! to the herbarium; a card 
index of desiderata is now in preparation. Avhieli will include cultivated 
plants not already in the collection. 

Assignment. — P. L. Ricker. 

Proposed expenditures, i.9/.5-i 6.— $1,739. 

Eeonomie Monogrraph of the Heather and Blueberry Families, with Special 
Reference to Their Utilization in the United States: 

Object. — Domestication of the blueberry and other plants of those families. 

Procedure. — Blueberry hybrids are propagated from specially sehnMel wihl 
stocks by new methods in the greenhous^e and field tests of the same made 
at a cooperative plantation in New Jersey. Some of the sto( k is dis- 
tributed to private individuals throughout the country, in suitable loca- 
tions, for trial. 

Cooperation. — Blueberry growers. 

/.ocofion.— Washington, I). C. ; New England. New Jersey, and Indiana. 

Date begun.— 190H. 

RcxultH. — ^A new industry, blueberry culture, is in course of establishment; 
20.000 hybrids from selected wild plants on hand: methods of commercial 
propagation worked out. 

Probable date of completion. — 1915. 

Assignment. — Frederick V. Coville. 

Proposed expenditures, 1915-16. — $1,640. ^ , 
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Systematie Botany of tbe Forage Plants OnltiYated in America, ExelusiTe of 
the Grasses: 

Object. — To publish taxonomic information on plant cultiTation for forage 
in the United States. 

Procedure, — Material is collected at the Arlington Farm and other experi- 
ment stations where various species of forage plants are in cultiTation. 
Studies of the material are conducted in the field and in the herbarium. 

Location. — ^Washington, D. C. 

Date begun.— 1910. 

Results. — Many identifications have been made and assistance furnished to 
forage-plant breeders and experimenters. 

Probable date of completion. — 1918. 

Assignment. — P. L. Ricker. 

Proposed expenditures, 1915-16.— $l,(ni. 

Ornamental Trees and Shrubs in the American Nursery Trade: 

Object. — To devise an accurate classification for these plants. 

Procedure. — Material of the class Indicated growing in nurseries, parks, 
trial grounds, and private estates is collected, and this material, both in 
the living state and in the herbarium, is studied. 

Cooperation. — Nurserymen. 

Location. — Washington, D. C, and various parts of the United States. 

Date begun.— 1910. 

Results. — Assistance has been rendered to nurserymen and horticulturists; 
hydrangea, berberis, and magnolia material studied, and over 200 speci- 
mens collected. 

Assignment. — P. L. Ricker. 

Proposed expenditures, 1915-16. — $1,464. 

Monogrraph of the Grossniariaceae, ^rith Special Reference to the Species 
Useful in the United States: 

Object. — To accurately classify American gooseberries and currants. 
Procedure. — Living plants and herbarium material are collected and 

studied, with a view to securing suitable stocks for cultivation and for 

plant breeding. 
Location. — Washington, D. C. 
Date begun. — 1907. 
Results. — Work for the present is confined to the accumulation of data 

through receipt and identification of specimens. 
Assignment. — Frederick V. Coville. 
Proposed expenditures, 1915-16. — No allotment; work incidental to other 

projects. 

Records of the Origin and Character of Tarieties of Ornamental Plants 
Originating under Cultiration: 

Object. — To secure uniformity of nomenclature and accuracy of descrip- 
tions in trade catalogues. 

Procedure. — An index is kept of the cultivated plants offered in nursery- 
men's and seedsmen's catalogues. 

Cooperation- — Horticulturists. 

Location. — Washington. D. C. 

Date &cf7wn.— 1908. 

Results. — An index of varieties is maintained, which is much used by 
various ofllcers of the department. 

issig7iment. — P. L. Ricker. 

Proposed expenditures, 1915-16. — $70. 

Miscellaneous Identification: 

Object. — To identify plant material submitted by agricultural and hortlt 

cultural workers and from various other sources. 
Cooperation. — t'orest Service, various State stations, and correspondents. 
Location. — Washington, D. C. 
Date begun.— IHGH. 
Results. — During 1914 there were 4,465 miscellaneous identifications made, 

a large proportion for the Forest Service. 
Assignment. — P. L. Ricker, A. H. Moore, Ivar Tldestrom. 
Proposed expenditures, 1915-16.— $2.^6. 

Total, Systematic Work in Economic Botany, $8,520. 

Total, Investigations in Economic and Systematic Botany^ $34,380. 
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CBMearch.] 
DRY-LAND AGRICULTURE INVESTIGATIONS. 

Snperrision: 

Oh^ject, — ^To supervise the maintenance of field stations and direct the agri- 
cultural work in dry-land areas of the Great Plains region, furnish 
facilities for investigational activities of other bureaus and offices of the 
department, and conduct the necessary routine ofllce work in connection 
with this project group. 

Cooperation. — Experiment stations of Montana, North Dakota, Nebraska, 
Colorado, Kansas, and New Mexico; Reclamation Service, Interior De- 
partment; Forest Service. (Independent stations not in cooperation 
with State experiment stations are maintained at Ardmore and Belle 
Fourche, S. Dak. ; AmarlUo, Big Spring, and Dalhart, Tex. ; and Lawton 
and Woodward, Okla.) 

Location. — Main headquarters, Washington, D. C. ; field headquarters, 
Denver, Colo. 

Date begun. — 1905. 

Assignment.— K. C. Chilcott, J. S. Cole, W. W. Burr. 

Proposed expenditures, 1915-16. — $25,120. 

Akron (Colo.) Field Station: 

Object. — To determine the best methods of soil cultivation and crop rota- 
tions for the conservation of moisture and the maintenance of humus in 
the soil of the Great Plains area. 

Procedure. — Two assistants In dry-land agriculture (one of whom is the 
superintendent) are detailed at this station during the growing season. 
The superintendent has full charge of, and is held responsible for, all 
the details of the cooperative work between this office and the various 
cooperating offices of the Bureau of Plant Industry, other bureaus, and 
the State experiment stations. He attends personally, with the aid of 
his assistant, to taking soil samples, making moisture determinations, 
taking meteorological observations, etc.; he supervises and takes notes, 
keeps records of the preparation, seeding, tillage, and harvesting dates, 
thrashing, weighing, and measuring of all crops grown on the coopera- 
tive plats. He is expected to provide facilities, such as land, tools, com- 
mon labor, and office and laboratory space, for the cooperating offices of 
the bureau. During the winter months the assistants spend their time 
in the Washington office preparing the notes of the season's work for 
the -permanent records or for publication. Complete records of all the 
cooperative work are kept both at the station and at the Washington 
office, where they are open to the inflection of the public at all times. 

Cooporation. — Forest Service; Citizens' Association of Akron. Colo.; Colo- 
rado Elxperiment Station; and the county commissioners of Washington 
County, Colo. ; also other offices in the Bureau of Plant Industry. 

Location. — About 4 miles from Akron, Colo. 

Date begun. — 1907. 

Results. — ^The results obtained through the experimental work being car- 
ried on at this station have been published in Department Bulletins 214, 
218, 219, 222, 253, and 268. 

Assignment. — O. J. Grace, A. E. Seamans. 

Proposed expenditures, 1915-16.-4^,000. 

AmaHUo (Tex.) Field Station: 

Object. — Same as preceding project. 

Procedure. — Much the same as in preceding project. 

Cooperation. — Chamber of Commerce, Amarillo, Tex. : other offices in the 

Bureau of Plant Industry. 
Location. — ^About 11 miles from Amarillo, Tex. 
Date begun.— 190(i. 
Results.— PnhUnhea in Department 'Bulletins 214. 218. 219, 222. 242, and 

268. 
Assignment. — L. N. Jensen. 
Proposed expenditures, 1915-16.— %2.3O0. 
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Archer (^yo.) Field Station: 

Object. — Same as preceding project. 

Procedure. — Same as preceding project. 

Cooperation. — Wyoming State I »ry- Farming Commission; other offices of 

the Bureau of Plant Industry. 
Location. — About 1 mile from Archer, Wyo. 
Date begun.— WIS. 
Results. — Too early to formulate results. Cropping operations were started 

in the spring of 1913. 
AHitignnient. — L. D. WlUey. 
Proposed expenditures, 1915-16.-^2.300. 

Ardmore (8. Dak.) Field Station: 

Object. — Same as preceding project 

Procedure. — Same as pr(»cedlng project. 

Cooperation. — Private Individuals: other offices of the bureau. 

Location. — About 2 miles from Ardmore, S. Dak. 

Date begun.— am. 

/^('.vj//r— Published ill Dei'uitment Bulletins 214, 218, 219, 222. and 26S 

Assignment. — F. L. Kelso. 

Proposed expenditures, 7.0/;7-/6.— $1().(KX). 

Belle Fonrehe (S. Dale.) Field Station: 

Object. — Same as pre<*edlng project. 

Procedure. — Same as preceding project. 

Cooperation. — Reclamation Service, Interior Department; Forest Service; 

other offices of the bureau. 
Location. — Two miles from Newell, S. Dak. 
Date begun. — 1907. 

Resulls. — Pub ished as in preceding projei't. 
Assignment. — O. R. Mathews. 
Proposed expenditurat. 19J 5-16.-^2.800. 

Big Spring (Tex.) Field Station: 

Object. — Same as preceding project. 

Procedure. — Same as preceding project. 

Cooperation. — Private Individuals; other offices of the bureau. 

Location. — One mile from Big Spring, Tex. 

Date begun.— W14. 

Results. — Cropping operations were started in the summer of 1914. 

Assignment. — J. E. Mundell. 

Proposed expenditures, i 975-7 6.— $15,000. 

Colby (Kans.) Field Station: 

Object. — Same as preceding project. 

Procedure. — Same as preceding project. 

Cooperation. — Kansas Experiment Station; other offices of the bur<»;ni 

Location. — One mile from Colby, Kans. 

Date begun. — 1914. 

Results. — TcKi early to formulate results. Cropping operations wei'e startwl 

in the sunmier of 1914. 
Assignment. — J. B. Kuska. 
Proposed expenditures, 1915-16. — $2,300. 

Dalhart (Tex.) Field Station: 

Object. — Same as preceding project. 

Procedure. — Same as preceding project. 

Cooperation. — Dalhart Fair Association. Dalhart. Tex.; Forest Service; 

other offices of the bureau. 
Loeatittn. — Three miles from Dalhart, Tex. 
Date begun.— V^'i. 

Results. — Published as shown under Anmrlllo Field Station. 
Assignment. — W. D. Griggs. 
Proposed expenditures, 1915-16,— ^S,000. 

Dickinson (N. Dak.) Field Station: 

Object — Same as i)recoding i)roject. 
Procedure. — Same as preceding project. 

Cooperation. — North Dakota Experiment Station; other offices of the 
bureau. 
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Dickinson (N. Dak.) Field Station— <:;ontinued. 

Location, — One mile from Dickinson, N. Dak. 

Date begun,— IQOQ. 

HvHultH. — Datii obtained through the experimental work at this station 
have been iniblished in Department Bulletins as shown under Ardmore 
Field Station and also in one bulletin of the North Dakota Expeiiment 
Station. 

Assignment. — J. C. Thysell. 

Proposed expenditures, 1915-16. — $2,300. 

Edgreley (N. Dak.) Field Station: 

Object. — Same as preceding project. 
I Procedure. — Same as preceding project. 

! Cooperation. — North Dakota Experiment Station; Forest Service; other 

offices of the bureau. 

Location. — One mile from Edgeley, N. Dak. 

Date begun.— 1905. 

Results. — Data on the experimental work carried on at this station have 
been published as shown under preceding project. 

Assignment. — R. S. Towle. 

Proposed expenditures, 1915-16.-^2,200. 

Garden City (Kans.) Field Station: 

Object. — Same as preceding project. 

Procedure. — Same as preceding project. 

Cooperation. — Kansas Experiment Station ; other offices of the bureau. 

Location. — Four miles from Garden City, Kans. 

Date begun.— 1906. 

Results. — Published as shown under Amarillo Field Station. 

Assignment. — C. B. Br-jwn. 

Proposed expenditures, i.9/5-/6'.— $2,800. 

Hays (Kans.) Field Station: 

Object. — Same as preceding project. 

Procedure. — Same as preceding project. 

Cffoperation. — Kansas Experiment Station. 

Location. — One-half mile from Hays, Kans. 

Date begun.— 1906. 

Results. — Published as in preceding project. 

Assignment. — A. L. Hallsted. 

Proposed expenditures, 1915-16.-^2,300. 

Hettinger (N. Dak.) Field Station: 

Object. — Same as preceding project. 

Procedure. — Same as preceding project. 

Cooperation. — North Dakota Experiment Station; other offices of the 

bureau. 
Location. — One-half mile from Hettinger, N. Dak. 
Date begun.— 1910. 

Results. — Data published as shown under Dickinson Field Station. 
Assignment. — A. J. Ogaard. 
Proposed expenditures, 1915-16.— ^2,300. 

Huntley (Mont) Field Station: 

Object. — Same as preceding project. 

Pmcedure. — Same as preceding project. 

Location. — One-half mile from Huntley, Mont. 

Date begun.— 1909, 

RcKuHs. — Published as shown under Amarillo Field Station. > 

Assignment. — G. W. Morgan. 

"»'o/)o«cd expenditures, 1915-16.-^2,500. 

Judith Basin (Mont.) Field Station: 

Object. — Same as preceding project. 

Procedure. — Same as prwedinp project. 

Cooperation. — Montana Experiment Station; other offices of the bureau. 

Location. — One mile from Judith Basin, Mont. 

Date begun.— 1907. 

Resnits. — Published as in preceding project. 

.Usignment. — J. M. Stephens. 

Proposed expenditures, 1915-16.-^2,500. ^ , 
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Lawton (Okla.) Field Station: 

Object. — Same as preceding project. 

Procedure. — Same as preceding project. 

Cooperation. — Office of Indian Affairs, Interior Department; other offices 

of the bureau. 
Location. — One mile from Lawton, Okla. 
Date heffun.—lQW. 

Results. — Cropping operations were started in March, 1915. 
Assignment. — W. M. Osborn. 
Proposed expenditures, 1915-16. — $14,700. 

Mandan (N. Dak.) Field Station: 

Object. — To assemble, test, develop, propagate, and distribute trees, shrubs, 
and other plants adapted to the climate and soil oif the semiarid lands 
of the United States, and to demonstrate the value of these plants. 

Procedure. — Same as preceding project. 

Cooperation. — North Dakota Experiment Station; Forest Service; other 
offices of the bureau. 

Location. — About 1 mile from Mandan, N. Dak. 

Date begum,. — ^1913. 

Results. — Extensive experiments have been undertaken in connection with 
staple crops, forage crops, horticultural plantings, ornamental trees, 
climatic and meteorological studies, etc., but the work has not been 
carried on over a sufficient length of time to draw conclusions or formu- 
late results. 

Assignment. — W. A. Peterson, J. T. Sarvis, M. Pfaender. 

Proposed expenditures, 19/5-16.— ^S,m>. 

North Platte (Nebr.) Field Station: 

Object. — To determine the best methods of soil cultivation and crop rota- 
tions for the conservation of moisture and the maintenance of humus in 
the soil of the Great Plains area. 

Procedure. — Same as preceding project. 

Cooperation . — Nebraska Experiment Station. 

Location. — ^Two miles from North Platte, Nebr. 

Date begun.— 190Q. 

Results. — Published as showm under Ardmore Field Station. 

Assignment. — L. L. Zook. 

Proposed expenditures, 1915-16. — $2,300. 

Seottsblnff (Nebr.) Field Station: 

Object. — Same as preceding project. 

Procedure. — Same as preceding project. 

Cooperation. — Nebraska Experiment Station; Reclamation Service; Forest 

Service; other offices of the bureau. 
Location. — Six miles from Scottsbluff, Nebr. 
Date begun.— 1909. 

Results. — Published as in preceding project. 
Assignment. — J. H. Jacobson. 
Proposed expenditures, 1915-16. — $2,500. 

Tncnmcari (N. Mex.) Field Station: 

Object. — Same as preceding project. i 

Procedure. — Same as preceding project. I 

Cooperation. — Agricultural College of New Mexico; other offices of the 

bureau. 
Location. — Two miles from Tucumcari, N. Mex. 
Date begun.— 1911. 

Results. — Similar to those published as shown under Amarillo Field Station. 
Assignment. — H. C. Smith. 
Proposed expenditures, 1915-16.— ^H.OOO. 

Williston (N. Dak.) Field Station: 

Object. — Same as preceding project. 

Procedure. — Same as preceding project. 

Cooperation. — North Dakota Experiment Station; other offices of the 

bureau. 
Location. — One-half mile from Williston, N. Dak. 
Date begun.— 190S. 
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WUliston (N. Dak.) Field Station-Continued. 

Results. — Data published as shown under Dickinson Field Station. 

Assignment. — C. H. Ruzicka. 

Proposed expenditures, lOJ 5-1 6.-^2,200. 

Woodward (Okla.) Field Station: 

Object. — Same as preceding project. 

Procedure. — Same as preceding project. 

Cooperation. — Other offices of the bureau. 

Location. — ^Two miles from Woodward, Okla. 

Date hcffun. — 1914. 

Results. — ^Too early to formulate results. Cropping operations were started 

in the season of 1914. 
Assignment. — E. F. Chilcott 
Proposed expenditures, 1915-16.— $11,200. 

Total, Dry-Land Agrienltnre Inyestigations, $167,120. 

[RcMarch.] 

WESTERN IRRIGATION AGRICULTURE INVESTIGATIONS. 

SUPERVISION. 

Sipenriflion : 

Object. — ^To maintain field stations and supervise agricultural work on irri- 
gated and other lands in the arid and semiarid regions of the West and 
to conduct routine office business in connection therewith. 

Procedure. — Seven field stations are operated in the arid and semiarid 
regions of the West for the purpose of investigating agricultural conditions, 
studying and devising methods of crop production, a ad providing the 
various cooperating offices of the bureau with facilities for carrying on 
their special lines of investigation in the field. Each station is under the 
immediate supervision of a farm superintendent, who, with his assistants, 
attends to all the general and technical work, such as the taking of notes 
on the behavior of crops under different treatments, making moisture de- 
terminations, recording meteorological observations, the supervision of 
the cultural and harvesting operations connected with the experimental 
work, recording all notes on operations, crop yields, labor cost. etc. The 
superintendent also provides such facilities as land, teams, common labor, 
and office and laboratory supplies for the use of cooperating offices of 
the bureau. 

Loco«o».— Washington, D. C. 

Date 6e^ttii.— 1905. 

Assiffnment.—C. S. Scofield. 

Proposed expenditures, 1915-16.— $20,1^. 

CROP PRODUCTION UNDER IRRIGATION. 

Tima (Ariz.) Field Station: 

Object. — To develop agricultural methods under irrigation. 

Procedure. — See preceding project. 

Cooperation. — Office of Markets and Rural Organization; other offices of 
the Bureau of Plant Industry. 

Loca/ioA.— Near Bard, Cal. 

Date heffun.—1900. 

Results.— Further work has been done in connection with securing maxi- 
mum yields of alfalfa through the use of a green-manure crop on the 
sandy lands previous to seeding. Experiments with Durango cotton 
have given information of Importance with reference to frequency of 
Irrigation for this crop. Experimental plantings of a large number of 
varieties of orchard fruit have proceeded far enough to Indicate some- 
thing of the possibilities to be expected In this direction. Extension 
work in connection with the production of Durango cotton on the project 
has also been acompllshed. A cotton growers' association was organized 
and the crop of 1914 marketed by this association. 

Assignment. — R. E. Blair, C. B. Peterson. 

Proposed expenditures, 1915-16.— %11A70. 
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Trnckee-Carson (Nev.) Field Station: 

Object. — To determine crop varieties and agricultural methods most suit- 
able for successful farming on the Trucltee-Carson Reclamation Project. 

Procedure, — Same as preceding project. 

Location. — Near Fallon, Nev. 

Date begun.— 190Q. 

Results. — Experiments in the reclamation of alkali lands have yielded addi- 
tional important results. The drainage system installed on the farm has 
shown the possibility of keeping down the ground water table, and the 
use of small quantities of sulphuric acid on the heavier, impervious 
alkali lands has shown the possibility, through this method, of makhp 
this land easily permeable to water and consequently i)roductive. The 
cooperative exi)erimental and demonstratlonal work on private farms on 
the project has given very satisfactory results in stimulating laterest 
among the farmers in Increased crop production. 

Assiffninent.—F. B. Headley, E. W. Curtis, 

Proposed expenditures, J 91 5-1 6. — $10,500. 

San Antonio (Tex.) Field Station: 

Object. — To determine new and standard crops and agricultural methods 
adai)ted to succes.**ful fanning in tlie vicinity of San Antonio, Tex. 

Procedure. — Same as preceding project. 

Location. — Near San Antonio. Tex. 

Date begun.— Id03. 

JfcHults. — The result of the investigations at this station on problems affm 
ing the pro<luction of grain sorghums and the horticultural work hasbeeu 
summarized in publications on these subjects. The rotation work and 
other lines (with the exception of special attention to forage crops) hare 
been continued. The results of the experiments in relation to grnin sor- 
ghums have been particularly valuable to the farmers of the region, since 
they had not previously had a dependable grain crop. The extension 
work in connection with the production of Sudan grass has also been a 
feature of this station's activities. 

Assignment. — S. H. Hastlncs, C. R. Letteer. 

Proposed crpniditurcs, Wt5-16.—^QA2(j. 

Belle Fonrcbe (S. Dak.) Field Station: 

Object. — To determine crop varieties and agricultural methods most suit- 
able to successful agriculture on Irrigated lands of the region. 

Procedure. — Same as i)rweding project. It is proposed to extend the ex- 
periments in connection with pasture grasses and the production of foraj^e 
crops for the use of live stock 

Cooperat ion. — Forest Service. 

Location. — Near Newell, S. Dak. 

Date begun.— IdOl. 

Results. — The irrigated rotation work at Belle Fourche has given results of 
nnich ini'iortance to the farmers of the region in indicating methods of 
• fjirming by which larger yields of grain croi)s can be secured through 
rotation with alfalfa. The hog-pasturing work on alfalfa has also stlmn- 
latHl interest in the s^vine industry, which has been greatly increased 
on the project. The dairy industry is also progressing rapidly, and the 
re.sults obtained from experiments with pasture grasses are being utilized 
in tills ooiniection. One of the most slgnltlcant features of the past 
sea.son's work has been the success attending experiments in the produc- 
tion of alfalfa setnl. There is an active demand for alfalfa seed produced 
in the cold, dry region In which the Belle Fourche project Is located, and 
the work of the station has indicated that this industry has great possl 
bill ties in that region. 

Assignmrnt. — Heyer Anne. .John B. Wentz. 

Proposed vjpcudUurcs. 1,975-/6.— $0,832. 

Hnntley (Mont.) Field Station: 

Object. — To determine crop varieties and agricultural methods most suit- 
able to successful farming on the Huntley Reclamation Project 

Procedure. — Same as preceding project. It is proposed to extend the ex- 
periments in coiniectlon with pasture srmsses and the production of forage 
croT's for the use of live stock. 

Location. — Nesu* Huntley. Mont. 
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Httjtley (Mont.) Field Station— Continued. 

Date bigun.—lQOQ. 

Re^nils. — The rotation work- on the irrigated lands of this station has been 
nuder way for three years and already slu>ws significant results in the 
increased crop production following alfalfa and also the increased returns 
from alfalfa througli the practice of hogging pasture. The reclamation 
(»f the tract of alkali land is approaching successful conclusion. Experi- 
ments with pasture grasses ns a basis for a successful dairy industry have 
also given promising results. 

Assiffnment — Dan Hansen, John W. Knorr. 

Proposed rxitciidtturts, 1915-16.-^10^40. 

Imatilla (Oregr.) Field Station: 

Object. — To determine crops and agricultural methods best adapted to 
successful farming on the sandy soils of the Umatilla Reclamation 
Project. 

Procedure. — As outlined under project " Supervision." 

Cooperation. — Forest Service and Oregon Experiment Station. 

Uaition. — Near Hermiston. Ore;;. 

Date begun.-— 190Q. 

Reaultft. — The horticultural work with testing orchard fruits, small fruits, 
and truck crops has been continued, though an unseasonable frost in 
1914 interfered with swuring additional information as regards varieties 
during that season. Experiments with green-manure crops and ferti- 
lizer tests have been continued and show that the water-holding capacity 
. of the soil may be materially increased through the use of such crops. 
Exi)erlments in determining the frequency and amount of irrigation re- 
quired for the most economical production of alfalfa were carried on. 
These experiments indicate that it is possible to use a much smaller 
quantity of water than is usual in general practice on the project. 

Assignment. — R. \V. Allen. H. K. Dean. 

Proiiosed expenditures, 1915-16.-^,000. 

Seottsblttir (Nebr.) Field Station: 

Object. — To determine crop varieties and agricultural methoils most suit- 
able to successful agriculture on the irrigated lands of the region. 

Prffcedure. — Same as preceding project. It is proposed to extend the ex- 
periments in connection with pasture grasses and the production of forage 
cnJps for the use of live stock. 

Cooperation. — Nebraska Experiment Station. 

Location. — Near Mitchell, Nebr. 

Date 6e.(7wn.— 1909. 

Results. — In addition to the rotation experiments and the hog-pasturing 
work on alfalfa, experiments of this station have been extended Into a 
study of various methods of pasturing hogs and various supplemental 
grain rations to be used. The results of the first year's work further 
confirm the earlier conclusions that the swine industry is one of the most 
profitable In the region, and the farmers are extending the industry 
rapidly and utilizing the results from the investigations at the station. 
A number of variety tests of cereals and corn are nearing completion, 
giving definite results as to the varieties l)est suited to the locality. In 
co()i>€ration with the Nebraska Experiment Station, a small herd of 
dairy cows has been establisheil on the farm, and through it direct results 
have been secured from the experiments with pasture grasses. 

AsiHgnment. — Fritz Knorr, James A. Ilolden. 

Proposed expenditures, 1915-16.— f^l.Sll. 

Total, Crop Prodnetion under Irrigation, .$62,245. 

SOUTHWESTERN COTTON CULTURE. 

iBtrodnetion of Commercial Cotton Cnltnre in the Southwest: 

Object.— To Introduce into commercial culture in the arid Southwest profit- 
able strains of long-staple cott(ms bred and acclimatized to meet local 
conditions. 

Procedure. — This work has been carried on by the conunittee on south- 
western cotton culture through a field representative working in direct 
cooperation with growers and marketing organizations. 
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Introduction of Commercial Cotton Culture in the Southwest — Continued. 

Cooperation. — OflSce of Markets and Rural Organization. 

Location. — Southern Arizona and southern California. 

Date heffun.—190Q. 

Results. — ^During 1914 the area planted to Egyptian cotton in the Salt 
River Valley amounted to about 12,000 acres, with a crop of slightiy 
more than 6,000 bales. The area devoted to Durango cotton in the 
Imperial Valley of California and In the Yuma Valley aggregated some- 
thing over 8,000 acres. The production of these two types of cotton is 
now well established on a commercial basis, and satisfactory marketing 
arrangements have been Inaugurated by the growers in the two regions 
through the organization of associations. During the past year market 
conditions In Europe were investigated in connection with the promotion 
of these two long-staple industries, and direct connections were established 
with foreign users of these types of cotton. The promotion work In 
connection with the establishment of these two industries is graduaUy 
drawing to a conclusion, and the expenditures devoted to this work will 
be reduced during the coming fiscal year. It will be necessary for tbe 
department to continue some of its work in cooperation with the growers* 
associations for several years longer. This work will have to do chiefly 
with the improvement of the varieties to be used by the farmers, and 
the supervision of the field roguing in order to secure ample supplies of 
carefully selected seed for planting. 

Assignment. — ^Argyle McLachlan. 

Proposed expenditures, 191S-J 6. —^hOOO. 

Total, Western Irrigration Agrriculture luTestigations, $83,380. 

[Reaearcli.] 

POMOLOGICAL INVESTIGATIONS. 

SUPERVISION. 

SuperTision : 

Object. — General administration and direction of scientific lines of re- 
search and necessary incidental clerical work. 
Cooperation. — Other ofllces within the department. 
Location. — Washington, D. C. 
Date ftc^iin.— 1886. 

Assignment.— L,. C. Oorbett H. P. Gould. 
Proposed expenditures, i.0./,5-i().— $18,567. 

FRUIT HANDLING AND STORAGE INVESTIGATIONS. 

Fruit Handlingr and Storage Inyestiiirations : 

Object . — To determine the factors that govern the successful transiiorta- 
tlon and storage of fruits. 

Procedure. — These investigations are conducted by the handling of fruit 
from regions and orchards selected for the special problem In view. The 
fruit is picked, packed, and shipped under the direction of the bureau 
representatives and Inspected by a representative at destination. Pre- 
cooling Investigations are conducted In the same general manner, ship- 
ments being made of comparable lota of precooled and unprecooled fruit 
the precoollng being accomplished either In commercial plants or with 
special equipment provided by the bureau. In the storage work, the 
fruit Is handed in accordance with the aim of the problem in view, and 
the behavior of the fruit is determined by frequent inspections In cold 
and common storage warehouses to which the fruit Is forwarded. The 
regions and orchards are selected also In accordance with the problem 
In view, the fruit being picked, packed, and handled under supervision 
of bureau representatives. 

Cooperation. — Office of Markets and Rural Organization, fruit growers' 
associations and exchanges, individual growers. Independent shipper* 
railway companies, refrigerator-car lines, storage warehon.ses. and fruit 
receivers. 

Location. — Field work In Florida, Ix)ulslana, Texas, Arkansas, North Caro- 
lina, Virginia. Pennsylvania, Michigan. New York, Maine. Illinois, 
Indiana. California, Oregon,. Washington, Idaho, and Montana, with In- 
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Fruit Handling and Storage InrestigatioiiB — Continued. 

spectlons at New York, Boston, Philadelpliia, Pittsburgh, Chicago, Wa^- 
ington. D. C, Portland, Greg., and other fruit-market centers. 

Date hegwi.-^ldOl. 

Re^iHis. — The factors underlying the successful handling of shiiHnents of 
fruits have been determined, especially of oranges, lemons, grapes, and 
berries in California; oranges and grapefruit in Florida; strawberries 
in Louisiana and Arkansas ; apples, pears, and berries in Oregon, Wash- 
ington, Montana, and Idaho; peaches in Georgia and Texas; and apples 
in the Atlantic and Middle-Western States. Date published in B. P. I. 
Bulletins 40, 48, 108, and 123 ; Department Bulletins 35 and 63 ; also in 
Department Yearbook articles, Bureau of Plant Industry circulars and 
documents, and miscellaneous papers and addresses; other department 
publications in the course of preparation. 

Assignment. — H. J. Ramsey, S. J. Dennis, C. W. Mann, E. L. Markell, 
William E. Mosher, H. S. Bird, E. D. Vosbury, William C. Quick, Cyrus 
L. Dyer, V. W. Ridley, J. F. Femald. 

Proposed expenditures, 1916-16.— ^S,100. 

VITICULTURAL INVESTIGATIONS. 

Yinifera Orape Inrestigations : 

Object. — To determine the relative adaptability of (a) resistant grape 
stocks. (6) direct producers, and (c) Vlnlfera grape varieties to soil 
tj'pes and climatic and other conditions; to determine the relative con- 
geniality of grape varieties to different resistant stocks: to determine the 
adaptability to soil tyi)es and climatic and other conditions of Vlnifera 
grape varieties in regions not infested with phylloxera ; if necessary, to 
test and create resistant direct producers valuable for the several pur- 
I'oses and suited to the different conditions In this country ; to determine 
the uses of grape varieties; to determine the best methods of propagating, 
grafting, planting, cultivating, pruning, and training grape varieties in 
different environments; and to discover, develop, and disseminate valu- 
able grape varieties. 

Procedure. — Studies are made of resistant stocks, direct producers, Vini- 
fera and other Euvitls, now planteil in commercial vineyards, under a 
wide range of soil, climatic, and other conditions and in this depart- 
ment's experiment vineyards. Studies are made of the relative value 
of grape varieties for the different uses, their relative adaptability, 
vigor of growth, and ability to endure and resist drought, alkali, etc., as 
well as phylloxera and the various vine diseases. Special investigations 
of various viticultural problems presenting themselves are pursued In 
the department's experiment vineyards. 

Cooperation. — Vineyardlsts and vineyard companies in California. 

Location. — Washington. D. C. : and cooperative experiment vineyards 
located at Brawley, Colfax, Chlco, Elk Grove, Fresno, Geyserville, Guasti, 
Lodi, Oakville, Sonoma, and Stockton, Cal. 

Date begun.— IdOS. 

Results. — The duplication of varieties used for resistant stocks in the 
several experiment vineyards has clearly demonstrated the sorts which 
are most advantageous for stocks in each of the several soil types upon 
which the vineyards are planted. The grafting which has been done be- 
tween these resistant stocks and the several commercial sorts which 
thrive in the regions clearly brings out the combinations of stocks' and 
varieties best adapted for commercial planting in the various vineyard 
regions. The superior values and uses of a number of grape varieties 
not grown in commercial vineyards have been demonstrated. Various 
tests of the currant-producing and of the Almerian storage and shipping 
grape varieties have given encouraging results. A color-record system 
was worked out and detailed color descriptions of 408 grai)e varieties 
made. In cooperation with the California Viticultural Exhibit Associa- 
tion, an exhibit of illustrations and processed fruits of the leading com- 
mercial Vlnifera varieties was installed and a department viticultural 
exhibit of 96 colored transparencies prepared. The I^ivermore experi- 
ment vineyard was discontinued, while a new experiment vineyard 
was established at Elk Grove, Cal. General progress has been made along 
other lines. Results to 1909 were published in B. P. I. Bulletin 172: 
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Yinifera Grape Investigations — Continued. 

results since then to 1J)14 in Department Bulletin 209. Results are also 
shown to date in annual reports of the Chief of the Bureau of Plant 
Industry. 

Assignment, — George C. Husmann, Fred Jj. Husmann. 

Proposed expenditures, 1915-16. — i^9,750. 

Muscadine Grape Inrestigations : 

Object. — To determine methods of propagating, grafting, planting, pruning, 
spraying, cultivating, fertilizing, and growing Muscadine grapes: to 
determine the range and adaptability of Isnown varieties; to originate 
and develop better Muscadine varieties and hybrids of them and other 
sj^ecies (a) with larger clusters and better adherence of berry to 
pedicle. (&) of higher sugar and lower acid content, and (c) with jierfect 
self-fertile flowers, etc.; and to determine best methods of ntilixiug the 
fruit. 

Procedure. — Field studies of vlueyjirds and vines throughout the Muscadine 
regions are made. All promising varieties are assembled Into a com- 
prehensve collection for observation and testing to determine their reln- 
tive values. Experiments in commercial and experiment vineyards aie 
conducted to determine best methods of trel Using, pruning, training, 
spraying, pollenizing. cultivating, fertilizing, and growing Muscadine 
grapes. 

Cooperation. — North Carolina Department of Agriculture, and private 
individuals. 

Location. — Washington, D. C. ; Willard. N. C. ; and commercial vineyanls 
throughout Muscadine regions. 

Date hegun. — 1905. 

Rcsvlts. — It has been demonstrated that the commercial Muscadine varie- 
ties are practically self-sterile, that insects are the chief agencies of 
cross-pollination, and that Interplanting of male vines is nece.s.^.iry. The 
breeding worli has developed many desirable types, Including self- 
fertile forms and hybrids with Yinifera and American Euvitis species. 
It has been demonstrate<l that pruning is necessary for best fruiting 
results and that good results can be obtained by growing Muscadines 
upon a vertical trellis. General progress has been made along other 
lines. Results to 1911 are published in B. P. I. Bulletin 273: results to 
date are shown in annual reports of chief of bureau. 

Assignment. — George C. Husmann, Charles Dearlng. 

Proposed expenditures, 1915-16.-^^000. 

Anieriean Euyitis Investigations: 

Object. — To determine the relative adaptability of native American grapes 
and their hybrids to the soil and climatic conditions of the various grai>e- 
growing regions of the T'nited States: to determine the value and uses 
of the several species and other varieties in these regions; to determine 
Uie best methods of propagating, grafting, pruning, training, spraying, 
fertilizing, cultivating, and growing them : to develop and disseminate 
new and improved varieties; and to assist in reestablishing grape culture 
on a sound and rational basis. 

Procedure. — Field studies are made of the adaptability to soils, climates, 
and other conditions: studies of resistance to alkali, drought, moisture, 
heat, cold, diseases, insects, etc.; researches to determine the value and 
uses of American Euvitis, their hybrids, and other species in commercial 
and experimental vineyards. Particular attention is given to methods 
of pruning, training, spraying, fertilizing, and culture. 

Cooperation. — Vineyardists and vineyard companies in California and New 
Jersey. 

Location. — Washington. I). C. : Vineland. X. J.; and Chico. Colfax, Fresno. 
Geyserville. Guasti, Oakville. and Sonoma, Cal. 

Date begun.— im'^. 

Results. — Descriptions and illustrations have been made of a number of 
American grape varieties, and their value for dessert puriwses and for 
the manufacture of unfermented juice determined. Valuable results are 
being obtaine<l from tests of different methods of pruning, training, and 
fertilizing. Publications of results have appeared In annual reixirts of 
the chief of the bureau: in the Department Yearbook for 1904. "Some 
Uses of the Grai^evine and Its Fruit " ; B. P. I. Bulletin 241 ; Farniers' 

Digitized byLjOOQlC 



BUREAU OF PLANT INDUSTRY. 181 

American Earitis I nyestigrations— Continued. 

Balletiu 644, " Manufacture and Use of Unferiuonted Grape Juice " : 
Farmers' Bulletin 471, " Grai>e Propagation, Pruning, and Training." 
A bulletin on American Euvitis investigations is in course of preparntion. 

Assignment. — George C. Husmann, Freil I^. Husniann, Charles Dearing. 
H. J. Bock. 

Proposed expenditures, J 9 15-16. — $3,500. 

ToUl, Titienltnral Investigrations, $17,250. 

FRUIT-PRODUCTION INVESTIGATIONS. 

Adaptability of Fruit Yarieties to Enrironment: 

Ohjcct. — To obtain information regarding the kinds and varieties of fruit 
best suited for growing in different sections or regions for particular 
purposes. 

Procedure. — Orchards in representative localities are visited during the 
course of the investigations, especlallj' at the time the varieties 
are approaching maturity or about the time they are harvested. The 
conditions under which they have grown, such as soil, elevation, slope, 
climate, etc.. are determined as far as possible. The behavior of the 
varieties under the conditions which exist from year to year Is noted. 
Investigations are continued in a given section or district for a period 
of years in order that the observations shall cover a wide range of 
climatic and other conditions. The correlation of these repeated ob- 
servations makes it possible to arrive at accurate conclusions regarding 
the adaptability of diflferent varieties to different conditions. 

Cooperation. — Fruit growers generally throughout the country, and espe- 
cially in districts where systematic investigations have been made. 

Location. — Washington, D. C. ; field work throughout the United States. 

Date hegun.—lSSQ. 

Hesults. — A large number of phenological records are now being prepared 
for publication. B. P. I. Bulletins 135, 194, and 275 have been issued, 
and others are in course of preparation. Information obtained has aided 
very substantially in handling correspondence. 

Assignment. — H. P. Gould, William F. Fletcher, George M. Darrow. 

Proposed expenditures, 1915-16.— ^5,i\i)0. 

Fmit-Cnlture Inrestigations : 

Object. — ^To secure Information regarding the methods used in grnvlng 
fruits in different parts of the countiy- These studies are not designed 
to cover the same points taken into consideration in the Office of Fnrm 
Management, but are for the puriK)se of determining and correlating the 
imijortant cultural practices of various regions. 

Procedure. — ^The work involves systematic study of fruit-growing practices. 
Including propagation, planting, tillage, irrigation, fertilizMtion. c>ver 
crops, interplanted crops, pruning, and such other operations as may be 
practiced In growing fruits. 

Cooperation. — Fruit gi'owers in different parts of the country. 

LocG/iow.— Washington, D. C, and all frult-produclng districts of the 
United States. 

Date begun. — 1914, as a separate project; work developed in connection 
with other projects for a number of years. 

Result a.—MwQh information has been accumulMted in previous years, inci- 
dent to the prosecution of other lines of work, concerning niethcxls of 
fruit growing in different regions. This information has mnde possible 
the ready handling of a large volume of correspondence which reaches 
the department regarding the growing of fruit. Several bulletins hnve 
also been published. Since the organization of the work as a project 
Farmers' Bulletins 631. C32, 633, 643, and 6(V4 have been issued. Others 
are in course of preparation. 

Asfngnment.—n. P. Gould, George M. Darrow. 

Proposed expenditures. 1915-16.-47X^00. 

Ceoperative Dry-Land Ranch Frnit-Garden Inyestigatloiis : 

Objcrf.— To work out the best methods of culture for the growing of the 
different kinds of fruits under the semiarid conditions of the Great 
Plains area, and to determine varieties best suited to these conditions for 
furnishing a home fruit supply. r^r^r^t^]r> 
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Cooperatiye Dry-Land Bancli Frnit-Garden IiiTe8tigatio]i»— Continued. 

Procedure. — Field studies are made of carefully selected varieties of orchard 
and small fruits. 

Location. — ^Akron, Colo., and Amarilio, Tex. 

Date begun.— Akron, 1908; Amarilio, 1911. 

Results. — ^At Akron about 240 trees have been planted, representing apples, 
crab apples, pears, peaches, plums, and cherries; also small fruits, includ- 
ing currants, gooseberries, raspberries, blackberries, strawberries, and 
others. Some varieties of all of these have fruited, thus indicating in a 
measure their relative value, or have failed entirely, showing their lack 
of adaptability to these conditions. Peaches, raspberries, and blackber- 
ries are conspicuous in the latter group, while plums, cherries, currants, 
and gooseberries are among the most promising. At Amarilio about 185 
trees have been planted, including apples, plums, and cherries. Several 
varieties of plums and cherries have fruited. The data obtained from 
the Akron garden are sufficient to warrant a preliminary report in the 
form of a bulletin. 

Probable date of completion. — 1925. 

Assignment. — H. P. Gould, Oliver J. Grace. John F. Ross. 

Proposed expenditures^ 1915-16. — $75. 

Nnrsery InYestigations : 

Object. — To determine the most efficient and economic methods of propagat- 
ing fruits ; to determine the congeniality between various fruits and those 
plants used for stocks for same, as well as the adaptability of different 
stocks to different climatic and soil conditions. 

Procedure.-r-Stocks now commonly used, as well as plants of related species 
• which are not at present extensively used as stocks, will be secured for 
the purpose of working different species and varieties ui)on them to de- 
termine, first, their congeniality; second, the adaptability of the stoclffi 
to different soil and climatic conditions; and, third, the relative value of 
different methods of budding, grafting, and handling of cuttings. It is 
proposed to conduct the work at the various breeding stations, including 
Arlington, Va., Troup, Tex., Mandan. N. Dak., Chico, Cal., and Storrs. 
Conn. 

Cnof]rrati'^7}. — Texas and Connecticut (Storrs) experiment stations, and 
nurserymen. 

Location. — Points mentioned under '* Procedure." 

Date begun. — 1935. 

Assignment.— W. F. Wight, H. P. Gould, George M. Darrow. 

Proposed expenditures, 1915-16.— $576. 

Total, Fruit-Production Inrestigations, $13,750. 

NUT-CULTURE INVESTIGATIONS. 

Nut-Cnlture Inrestigations : 

Object. — To determine the range of adaptability of different nuts, the rela- 
tive value and merit of different varieties, their cultural requirements, 
and methods of propagation. 

Procedure. — Nut growers, dealers, nurserymen, and private individuals. 

Cooperation. — National Nut Growers* Association, Northern Nut Growers' 
Association, and nut growers and dealers throughout the United States. 

Location. — Washington, D. C, Arlington, Va., and nut-growing sections 
throughout the United States. 

Date begun. — About 1890. 

Results. — Data published in various issues of the Department Yearbook 
and in B. P. I. Bulletins 251 and 254 and Circular 112; addresses pulh 
lished in the annual proceedings of the National Nut Growers* Associa- 
tion, the Northern Nut Growers* Association, and other organizationa 
Information accumulated has also made possible the ready handling of 
a wide range of correspondence received at the department concerning 
nut growing. 

Assignment. — C. A. Reed. 

Proposed expenditures, 1915-16. — $4,950. 
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FBUIT IMPROVEMENT THROUGH BREEDING, SELECTION, AND DOMESTICATION. 

Il88l88ippi Talley Hardy-Fmit Breeding: 

Object. — ^To breed hardy fruits adapted to climatic and soil conditions in 
the npper Mississippi and Missouri Valleys. 

Procedure, — ^The results of extenslTe breeding work conducted by Mr. C. G. 
Patten are being used as a basis of further breeding tests and investiga- 
tions to determine the fundamental principles involved in the production 
of hardy fruits adapted to the rigorous conditions of the upper Missis- 
sippi and Missouri VaUeys. 

Cooperation. — Iowa Experiment Station and Iowa State Horticultural 
Society. 

Location, — ^Ames, Iowa. 

Date fte^un.— 1909. 

Rendts. — ^About 20 acres of closely planted trees of definite parentage are 
now under culture. A large number of seedlings, the result of crosses of 
1914, are now developing. Crossing work for 1915 has largely been 
completed. 

AtHgnment.—Cheirles G. Patten, C. L. Watrous, S. A. Beach, W. F. Wight. 

Proposed expenditures, 1915-J6.—i8O0, 

Fmit ImproTement Through Bnd Selection: 

Object. — ^To improve citrus fruits, especially oranges, lemons, and pomelos, 
by selection and breeding ; to investigate methods for determining reliable 
and valuable parent trees and other plants from which to propagate 
uniform and improved strains of deciduous fruits. 

Procedure. — Extensive orchard observations are made in bearing citrus and 
deciduous fruit areas of California, Michigan, and Connecticut, for the 
purpose of determining the annual behavior of individual orchard trees. 
The data thus secured are used as a basis for determining trees which 
are commercially profitable, as well as those which are unprofitable, and 
to determine the character and v.alue of the fruits produced by the plants 
under observation. This is made the basis for eliminating or top- working 
those plants which are not profitable. 

Cooperation. — Commercial citrus and deciduous fruit growers. 

Location. — Riverside, Cal., and Connecticut. 

Date begun.— 1910. 

Results. — ^Data of yield of individual citrus trees secured; parent citrus 
trees selected and a suitable number of nursery trees propagated from 
them; data accumulated for use in connection with further prosecution 
of deciduous-fruit improvement work ; B. P. I. Circular 77 issued. 

Assignment. — ^A. D. Shamel, Leo B. Scott, C. S. Pomeroy. 

Proposed expenditures, 1915-16.— il&,(K>0. 

StSMeons-Fniit Breeding Inrestigations: 

Object. — ^To study the fundamental principles Involved in the bi-eedlng of 
new and improved varieties of rosaceous fruits, and to produce varieties 
of Improved intrinsic quality, hardiness, productiveness, and disease 
resistance in the different fruit-producing regions of the country. 

Procedttre.— Crosses and selections are being made between the most prom- 
ising types of fruits in the several fruit-producing regions for the express 
purpose of securing, if possible, varieties capable of enduring or over- 
coming certain extreme conditions existing in these fruit regions, or for 
the purpose of producing fruits which shall ripen at a period to better 
meet the needs of the market's supply from these regions. Work is being 
conducted at Troup, Tex., Charles City, Iowa, Arlington, Va., and Storrs, 
Conn. 

Cooperation. — ^Texas and Iowa experiment stations, Iowa State Horticul- 
tural Society, and private individuals. 

Location. — ^Arlington, Va. ; Texas; and Iowa. 

Date begun.— 191^. 

Results. — ^A large number of varieties of peaches and plums in Texas and 
of apples, plums, and pears in Iowa have been pollinated. 

Assignment.—W. F. Wight. 

Proposed expenditures, iW5-i 6.— $3,950. 

Total, Fmit Improrement through Breeding, Seleetion, and Domesti- 
estloa, $17,750. 
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INVESTIGATIONS IN SYSTEMATIC POMOLOGY. 

Fmit-History Inrestigations : 

Object — ^To accumulate data relating to the history oX varieties of fruit 
with special reference to old and little-knowu varieties and classes of 
fruits ; to assemble information relating to the origin of varieties, as well 
as pertaining to the cultural range and extent of planting in the past 

Procedure. — This project is carried on through correspondence and discos- 
slon with interested parties and the accumulation of data by reference to 
printed volumes, periodicals, and other miscellaneous sources. 

Cooperation, — Individual fruit growers throughout the United States. State 
libraries, and State and national societies. 

Locafiofi.— Washington, D. C. 

Date begun.— 191S, 

Results. — A mass of data has been assembled, systematized, indexed, and 
filed. 

Assignment, — ^L. C. CJorbett. 

Proposed expenditures^ 1915-16. — $5,076. 

Frait-Nomenclatnre Inrestigations: 

Object. — To secure a simple, pure, and stable nomenclature of the cultivated 
American fruits. 

Procedure. — ^Data are secured through correspondence with interested par- 
ties, by reference to current and standard literature,, and by verificatioD 
of varieties in trial grounds at Arlington, Va., and elsewhere throughout 
the United States. 

Cooperation. — ^American Pomological Society and various State horticul- 
tural and pomological societies. 

Location. — Washington, D. C, and Arlington, Va. 
* Date begun.— 1001. 

Results. — ^A number of publications have been issued and others are In 
course of preparation 

Assignment. — E. R, Lake. 

Proposed expenditures, 1915-16. — $4,140. 

Frait-Identifleation Inrestigations : 

Object. — To secure information about varieties of fruits and to name them 
for interested parties throughout the United States; to prepare illastra- 
tions, models, and descriptions of varieties for use in identification wort 

Cooperation. — State experiment stations, county agents, agricultural peri- 
odicals, and individual fruit growers throughout the United States. 

Location. — Washington, D. C. 

Date begun.— About 1890. 

Results. — Approximately 7,700 identifications were made during the fiscal 
year 1915. 

Assignment. — C. P. CJlose. 

Proposed expenditures, 1915-16. — $9,400. 

Total, Investigations in Systematie Pomology, $18,615. 

FRUIT-UTILIZATION INVESTIGATIONS. 

Frnit-Utilization Inrestigations: 

Object. — ^To secure Information relative to the best and most practical 
methods of using the lower grades of fruit and surplus stock which can 
not be marketed profitably in a fresh state. 

Procedure. — The methods of desiccation, canning, and preserving fruits are 
being studied with the Idea of modifying commercial practices in soch a 
way as to adapt them to the needs of the individual fruit grower so situ- 
ated as not to be able to take advantage of the markets offered by the 
commercial industry, in order to conserve a large and valuable product 
which is now largely lost because there are no simple and inexpenslre 
methods of quickly converting It Into a stable, marketable product. 

Cooperation. — Bureau of Chemistry. 

Location. — Washington, D. C. 

Date begun. — ^About 1910. 

Results. — Data have been accumulated which, prior to publication, are 
proving of value in answering inquiries from correspondents and inci- 
dentally in other ways. Farmers* Bulletins 2ia, 291, and 426 have been 
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Frnit-Utllization Inrestigations — Continued. 

Issued. Information regarding desiccation of berries other than black 
raspberries, as well as prunes, peaches, find figs, has been secured. 

Assignment, — C. W. Mann, H. C. Gore. 

Proposed expenditures, 191$-16,-^2,S25, 

Total, Pomologieal IiiTestlgatioiis, $131,307. 

[BeMarch.] 
HORTICULTURAL INVESTIGATIONS. 

SUPERVISION. 

Snpenrisioii : 

Object. — General administration and direction of scientific lines of re- 
search and necessary incidental clerical worlj. 
Cooperation, — Other offices within the department. 
Location, — Washington, D. C. 
Date 6c^tt«.— 1900. 

Assiffnfnent.—Lu C. Corbett, H. P. Gould. 
Proposed expenditures, i9J5-J 5.— $14,873. 

VEGETABLE HANDUNG AND STORAGE INVESTIGATIONS. 

Tegetable Handling and Storage Inrestigations: 

Object. — ^To determine the factors that govern the successful transportation 
and storage of vegetables. 

Procedure. — ^These investigations are conducted by the handling of vege- 
tables from regions and trucking sections selected for the special problem 
in view. The vegetables are harvested, packed, and shipped under the 
direction of bureau representatives, and inspected by a representative 
at destination. Precooling investigations are conducted in the same 
general manner, shipments being made of comparable lots of precooled 
and unprecooled vegetables, the precooling being accomplished either in 
commercial plants or with special equipment provided by the bureau. 
In the storage work the vegetables are handled in accordance with the 
aim of the problem in view, and the behavior of the vegetables is deter- 
mined by frequent inspections in cold and common storage warehouses to 
which the vegetables are forwarded. The trucking regions are selected 
also in accordance with the problem in view, the vegetables being har- 
vested, packed, and handled under the supen-ision of bureau representa- 
tives. 

Cooperation. — Office of Markets and Rural Organization, vegetable growers* 
associations and exchanges, individual growers, independent shippers, 
railway companies, refrigerator-car lines, storage warehouses, and vege- 
table receivers. 

Location. — Field work in Georgia, Florida, Indiana, New York, New Jer- 
sey, Pennsylvania, and Maine, with inspections at New York, Boston, 
Chicago, and other vegetable-marketing centers. 

Date begun.— About 1912. 

Results. — The factors underlying the successful handling and shipment of 
vegetables have been determined, especially of celery in Florida and 
New York, lettuce in Florida, tomatoes in Florida and Mississippi, and 
melons in Georgia and Indiana. Data published in Farmers' Bulletinfl 
282 and 548. 

Assignment. — ^H. J. Ramsey, H. C. Thompson, William Stuart, D. N. Shoe- 
maker, E. L. Markell. 

Proposed expenditures, lPi5-i 6.— $3,400. 

TRUCK-CROP PRODUCTION INVESTIGATIONS. 

Tmek-Crop Cnltnre Inrestigations: 

Object.— To determine the truck-crop and market-gardening possibilities of 
various sections of the United States, and to ascertain the factors limit- 
ing crop production or responsible for crop deterioration; to determine 
the best methods of cultivating, propagating, fertilizing, harvesting, pack- 
ing, and storing vegetable crops; to determine for watermelons and 
muskmelons the cause of crop deterioration and loss in the field as well Tp 
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Truck-Crop Cnltnre InYestlgatlons — Continued. 

as In handling and marketing; for sweet i>otatoes, the best cultural prac- 
tices, including propagation of plants, planting, fertilization, harvesting, 
and storing, as well as varietal adaptability ; for onions, the best growhig 
and storage methods, as well as the possibility of producing Denia onions 
and growing Denia onion seed ; for asparagus, the fertilizers and method 
of cultivation for best results ; for spinach, the reason for the losses now 
experienced in cultivating spinach in those sections where the industry 
has long been carried on ; for celery, the methods of handling to overcome 
losses in the field and In storage. 

Procedure. — Surveys of truck-growing and market-gardening districts in 
which the above-enumerated crops demand attention because of deterio- 
ration or losses are made to determine- the factor or factors in the cultural 
or handling operations which are responsible for the loss or deterioration. 
As soon as these factors are determined, tests are planned and inaugurated 
for the purpose of developing practical means of overcoming these diffi- 
culties or losses. Each crop district is carefully surveyed, the limiting 
factors noted so far as they can be determined, and plans inaugurated to 
test the effectiveness of known methods of overcoming such handicaps. 

Cooperation. — State experiment stations of Delaware, North Carolina, and 
South Carolina; the Virginia Truck Experiment Station at Norfolk, Va.; 
practical growers, shippers, and storage warehousemen. 

Location. — Indiana, niinols, Maryland, New Jersey, Delaware, Virginia. 
North Carolina, South Carolina, Georgia, Alabama, Mississippi, Louisiana. 
Arkansas, Texas, New York, Ohio, New Mexico, Arizona, California, 
Michigan, Florida, and Washingtop, D. C. 

Date begun.— IQOO. 

Results. — Sweet potato investigations: Satisfactory methods of storage 
have been worked out and demonstrated In the South. The varieties have 
been classified and grouped ; data in Farmers' Bulletins 324 and 548 and 
special circular from the Office of the Secretary. 

Onion investigations : Denia onions pi*oduced in this country are equal 
to the imported product. Home-grown seed has given results which Indi- 
cate that it is as satisfactory as imported seed; data published in 
Farmers' Bulletins 354 and 434. 

Asparagus investigations: Survey work completed; fertilizer trials 
being continued ; records kept of fertilizers applied and cut crop returned 
from the different plats. 

Spinach investigations: The use of inorganic fertilizers alone Is not 
sufllcient to remedy the physical conditions which contribute to tbe 
spinach trouble. 

Celery investigations: Data in Farmers* Bulletin 282 and additional 
data to be used in a new bulletin; development of satisfactory packages 
for storage of celery and fundamental data on storage problems secured. 
Muskmelon and watermelon investigations: Valuable results indicated 
In connection with the influence of climate; relative value of different 
strains for long-distance transportation determined. 

Assignment.— W. W. Tracy, sr., H. C. Thompson, D. N. Shoemaker, H. M 
ConoUy, Fred E. Miller. 

Proposed expenditures, 1915-16. — $7,000. 

Adaptability of Vegetables to EnTironment: 

Object. — ^To determine the varieties of vegetables which are best suited for 
growing under different conditions for particular purposes. 

Procedure.— Field studies are made of different varieties in different sec- 
tions of the country, and their behavior from year to year as observed 
under different soil and climatic conditions is noted. 

Cooperation. — Vegetable growers in different parts of the country. 

Location. — Washington, D. C, Arlington, Va., and other points as may be 
arranged. 

Date begun. — 1905. 

Results. — Considerable information has been accumulated and has aided 
materially in the handling of correspondence. 

Assignment.— W. W. Tracy, sr., D. N. Shoemaker, H. C. Thompson. 

Proposed expenditures, 1915-16.-^2,000. 
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Track-Crop Fertilizer Inrestlgations : 

Object — ^To determine the Injurious effects, if any, of continuous heavy 
applications of Inorganic soils to lands perpetually cropped in hoe crops; 
to determine the rotations which can be used in truck-crop practice which 
will maintain the productive capacity of the soil. 

Procedure. — ^An elaborate experiment has been under way since 190S. In 
this worlc nearly all kinds of fertilizers have been used in varying 
amounts and combinations, with several kinds of vegetables in rotation. 
In addition to commercial fertilizers, manure, crimson clover, and lime 
are used, each alone and in combination with fertilizers. Accurate records 
are kept of the yields of all plats. 

Cooperation. — Virginia Truck Experiment Station. 

Location. — Norfolk, Va. 

Date 5e^iin.^About 1908. 

Results. — The experiments have shown the need of adding humus to these 
soils and that phosphorus is the limiting fertilizing element. Results 
published in Virginia Truck Experiment Station Bulletin 9, " Fertilizer 
Experiments with Kale.** 

Assignment. — H. C. Thompson, T. C. Johnson. 

Proposed expenditures, 1915-16.— $7^. 

PetBnt Inrestigationfl: 

OJ^ject. — ^To improve commercial varieties of peanuts; to determine the 
best cultural methods, including the use of fertilizers, crop rotations, and 
methods of harvesting, thrashing, etc.; to extend the use of the peanut 
as human food; and to demonstrate the value of the peanut as a forage 
crop, especially in connection with pork production in the Southern 
States. 

Procedure. — Field studies are made to secure data on the methods of cul- 
tivation, fertilization, rotation, harvesting, and thrashing. In the work 
of improving varieties selections are made of high-yielding hills, and 
these are planted in experimental breeding plats and subsequent selec- 
tions made. 

Cooperation. — Virginia and South Carolina experiment stations, farmers, 
oil mills, cleaners, handlers, and peanut-butter manufacturers. 

Location. — ^Virginia, North Carolina, South Carolina, Alabama, Mississippi, 
Louisiana, Texas, and Oklahoma. 

Date Jiegun.—1906. 

Resiats. — Data In Farmers' Bulletin 282, B. P. I. Circular 98, special cir- 
cular of Office of Secretary, and in circular letter. The growing of pea- 
nuts has been greatly extended throughout the South, especially as a 
food for live stock. Interest has been created in the manufacture of 
peanut oil in this country. 

Assignment. — H. C. Thompson, F. E. Miller. 

Proposed expenditures, 1915-16.— $2,2^. 

IiTestigations of the Adaptation of Trnck Crops to Organic Soils (Maeks 
and Peats) : 

Object. — ^To determine truck crops adapted to organic soils; to study 
methods of treatment of different types of soils and their use in growing 
greenhouse crops. 

Procedure. — Representative tracts of organic soils are selected for experi- 
mental work, both in the field and under glass. In the field work 
fertilizer and cultural investigations are carried on with the important 
organic-soil vegetables. In the greenhouse various mixtures of organic 
soils, sand, and clay are used in growing the common greenhouse vege- 
tables and flowers. In addition to the experimental features of this 
work, field studies are made and data secured on the crops grown and 
methods of culture practiced in the various sections of the country. 

Cooperation. — ^American Peat Society, Bureau of Mines, Indiana Experi- 
ment Station, and practical truck growers. 

Location. — Washington, D. C. ; New Jersey, Indiana, Ohio, and Michigan. 

Date begun. — ^1912. 

Results. — Data have been secured on fertilizers for truck crops in the field. 
Greenhouse experiments show the value of organic soils in forcing 
greenhouse crops. 

Assignment. — H. C. Thompson, H. M. Conolly, F. E. Miller. 

Proposed expenditures, 1915-16.— $1,000. ^ j 
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InyestlgatioB of the Commercial Prodnction of Tegretable and Flower Seeds: 

Object. — ^To determine the most economical and successful methods of 

growing vegetable and flower seeds. 
Procedure. — Field tests are conducted and the methods commonly used in 

different parts of the country by commercial seed growers are studied. 
Cooperation. — Seed growers throughout the United States. 
Location. — Washington, D. C, Arlington, Va., and the farms of seed growers 

with whom arrangements may be made from time to time. 
Date begun.— 19(n. 

Assiontnent. — W. W. Tracy, sr., D. N. Shoemaker. 
Proposed expenditures, 1915-16. — $1,000. 

Total, Traek-Crop Production Inyestigations, $14,000. 

TRUCK-CROP IBfiPROVEMENT THROUGH BREEDING.' SELECTION, AND DOMESTICA- 
TION. 

Standardization of Commercial Yarieties of Tegetables through Selection: 

Object. — To standarize the different varieties of vegetables with a view to 
securing uniformity in size, season, productiveness, etc. 

Procedure. — Seeds of the best strains of different varieties are planted, 
selections which conform most closely to the desired type made, seeds 
grown from these, and the selection continued until the desired uni- 
formity of type is obtained. 

Location. — Washington, D. C, and Arlington, Va. 

Date begun.— 1903. 

Results. — Certain varieties of cauliflower and cabbage have been developed 
to a very high degree of uniformity, and similar progress has been made 
with various other vegetables. 

Assignment. — W. W. Tracy, sr., D. N. Shoemaker. 

Proposed expenditures, 1915-16. — $1,645. 

Improvement of Tegetables through Hybridization and Domestication: 

Object. — To develop better strains and varieties of vegetables through the 

usual processes of crossing and hybridization. 
Location. — Washington, D. C, and Arlington. Va. 
Date begun. — 1915. 
Assignment. — D. N. Shoemaker. 
Proposed expenditures, 1915-16. — $1,645. 

Total. Truck-Crop Improyement through Breeding, Selection, and Do- 
mestication, $3,290. 

IRISH-POTATO INVESTIGATIONS. 

Irish-Potato Investigations: 

Object.— To determine the influence of soil and climate on the quality and 
productiveness of potatoes ; determine conditions necessary for the produc- 
tion of tubers of special merit for baking and boiling purposes; select 
and develop strains of potatoes particularly suitable to special soil and 
climatic conditions and for the purpose of increasing the yield per acre 
by eliminating unproductive hills; determine the best source of seed 
potatoes; study the influence of storage conditions on vitality, rate of 
germination, and crop yields; study cultural practices to improve potato 
culture; produce new varieties of better quality, greater disease reslB- 
tance, and greater productiveness; import foreign wild and cultivated 
sorts to Improve cultivated varieties ; conduct nutrition investigations to 
determine the food requirements of the potato plant; conduct Investiga- 
tions to determine conditions which influence tuber development; main 
tain a variety collection to improve existing strains by hill selections and 
tuber-unit methods ; determine the relative value of different methods of 
treating, handling, and cutting seed potatoes; and study the nomencla- 
ture and varietal relationships of our present commercial varieties of 
potatoes. 

Procedure. — Field experiments are conducted nt stations maintained at 
Presque Isle, Me.. Arlington and Norfolk, Va., Greeley, C5olo, Jerome, 
Idaho, and Middle River, Cal, In the Irrigation investigations at Greeley, 
Colo., and Jerome, Idaho, the rate and date of application of water to 
the growing crop will be determined, for the purpose of ascertaining its 
effect upon the resultant health and productiveness of the planta A 

.. ....Google 
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test at Greeley, Colo., has in view the determination of the relative value 
of certified seed potatoes. A study of the relative vigor and productive- 
ness of plants produced from mature and immature seed Is under way; 
also experiments with potatoes to determine their relative value for cull- 
nary purposes. 

Cooperation. — ^Maine Experiment Station, Virginia Truck Experiment Sta- 
tion, Colorado Experiment Station, Greeley (Colo.) Commercial Club, 
and the Delta Association at Stockton, Cal. ; also nominal cooperative 
relationship with the Idaho Experiment Station. 

Location. — Arlington and Norfolk, Va. ; Presque Isle, Me.; Jerome, Idaho; 
Middle River, Cal. ; Highlands, N. C. ; Greeley, Colo. ; Mitchell, Nebr. ; and 
points in Minnesota. 

Date begun. — 1902. 

Results. — ^About 70,000 seedlings have been grown to date, of which ap- 
proximately 6,400 have been discarded as unfit for further test and ap- 
proximately 6,000 are now under observation. Data in Farmers* Bulletins 
407 and 533; B. P. I. Circular 113; Department Bulletin 176, "Group 
Classification and Varietal Descriptions of Some American Potatoes"; 
and Department Bulletin 196, " Potato Breeding and Selection." 

Assignment. — ^William Stuart, W. V. Shear, C. F. Clark, G. W. Dewey, 
P. M. Lombard. 

Proposed expenditures, 1015-16.— $23,^20. 

VEGETABLE mSTOST AND NOMENCLATURE INVESTIGATIONS. 

Tegetable History and Nomenelatnre Inrestigatlons : 

Object. — To accumulate data relating to the history of varieties of vegetables, 
with special reference to old and little-known varieties; to assemble 
information relating to the origin of varieties; and to secure a simple 
and stable nomenclature for the cultivated vegetables. 

Procedure. — This work is conducted through correspondence and discussion 
with interested parties, the accumulation of data by reference to current 
and standard literature, and by verification of varieties on trial grounds 
at Arlington, Va., and elsewhere throughout the United States. 

Cooperation. — National Vegetable Growers' Association, horticultural 
societies throughout the United States, and State libraries. 

Location. — Washington, D. C, and various points throughout the United 
States. 

Date begun.— 190S. 

Results. — Data have been collected and placed on file in anticipation of a 
systematic prosecution of the history work. Publications: B. P. I. Bul- 
letin 69, "American Varieties of Lettuce," and B. P. I. Bulletin 109, 
"American Varieties of Garden Beans." 

Assignment. — ^W. W. Tracy, sr., D. N. Shoemaker. 

Proposed expenditures, 1915-16.— $200. 

VEGETABLE-UTIUZATION INVESTIGATIONS. 

Tegetable-Utillzatlon Investigations: 

Object. — ^To secure information relative to the best and most practical 
methods of using the lower grades of vegetables and surplus stock which 
can not be marketed profitably in a fresh state. 

Procedure. — ^The methods of desiccating, canning, and preserving vegetables 
are being studied with the idea of modifying commercial practices in 
such a way as to adapt them to the needs of the individual vegetable 
grower so situated as not to be able to take advantage of the markets 
offered by the commercial Industry, in order to conserve a large and 
valuable product which is now largely lost because there are no simple 
and inexpensive methods of quickly converting it into a stable market- 
able product. 

Cooperation. — ^Bureau of Chemistry. 

Locolion.— Washington, D. C. 

Date &e£Fun.— About 1905. 

Results. — ^Many data accumulated in regard to the canning of tomatoes, 
preparation of pickles, and along various other lines. 

Assignment. — C. W. Mann, H. C. Gore. 

Proposed expenditures, 1915-16.— $1,000. 
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LANDSCAPE-GARDENING AND FLORICULTURE INVESTIGATIONS. 

Landscape-Gardening Inrestlgatioiig : 

Object. — To study the adaptability and uses of trees, shrubs, and other 
plants for ornamental planting about schools and farmsteads, on streets 
and roadsides, and in parks and other places; to prepare planting plans; 
to study the regional adaptability of varieties and their relation to en- 
vironment; and to study the adaptability of native wild species and such 
other features of landscape gardening as may from time to time call 
for attention. 

Procedure, — ^The study of adaptability is conducted by observing the plants 
used for various purposes and the effects obtained. Planting plans are 
prepared for Government grounds when requested, also for a limited 
number of schools in each State, provided they are teaching agriculture, 
and occasionally for a farmstead where there Is assurance of its being 
carried out and the value for purposes of demonstration seems to warrant 
The regional adaptabilities of varieties are studied from published lists 
of plants thriving in si)ecific localities; by the recorded observation of 
voluntary cooperative observers ; by experimental work, such as' the 
testing of plants at various selected stations; and in cooperation with 
national forest rangers. 

Cooperation. — ^Voluntary individual observers, experiment station horti- 
culturists, park superintendents, and Forest Service nurseries and ex- 
periment stations. 

Location. — Washington, D. C. ; Arlington and Norfolk, Va.; Augusta and 
Atlanta, Ga. ; Highlands, N. C. ; Ithaca, N. Y. ; Harrisburg, Pa. ; Camden 
and Cleveland, Ohio ; Lake Forest, 111. 

Date begun. — 1901. 

Results. — From a large amount of data obtained generalization may now 
reasonably be made concerning street and roadside trees, hedges, and 
seaside plants for certain restricted areas. 

Assiffnment. — F. L. Mulford. 

Proposed expenditures, 1915-16. — $4,180. 

Floricaltnre IiiTestigatioiis : 

Object. — To determine the factors controlling the propagation, growing, 
handling, and disposal of tender plants, cut flowers, and other plants 
suitable for florists' use. whether under glass or outdoors: also to deter- 
mine the principles underlying the production of new varieties for this 
purpose, the improvement of varieties, and the domestication and intro- 
duction of wild plants of value for floricultural purposes. 

Procedure. — Studies are made by visiting florists' establishments, and deal- 
ers, as well as by growing the plants. Crosses are made of promising 
species and varieties, the seedlings are grown, and selections made from 
them. Records are made of new introductions, their history, and clmr- 
acter. 

Cooperation.— Florists, floricultural societies, and individuals. 

Location. — Washington, D. C, and Arlington, Va. 

Date begun.— 1004. 

Results. — New varieties of dahlias and chrysanthemums have been produced, 
and progress with similar work on carnations has been made. 

Assignment.— F. L. Mulford, G. W. Oliver, E. M. Byrnes. 

Proposed expenditures, 1915-16. — $1,650. 

Bnlb-Growing Inyestigations : 

Object. — To study the possibilities of growing bulbs of various kinds in the 
I'nlted States, including their propagation, handling, curing, and testing, 
and to render assistance in developing a bulb-growing industry. 

Procedure. — Bulbs of various kinds are grown either on a commercial scale 
or in an experimental way and tested as to their value as compared with 
bulbs grown at other points. 

Location. — Washington, D. C. and Bellingham, Wash. 

Date begun.— 1002. 

Rcsuit.^. — Bermuda lilies have boen grown successfully from seed. Bulbs 
of narcissi, tulips, and hyacinths have been grown at Bellingham, Wash., 
that compare favorably with bulbs grown elsewhere. Department Bull^ 
tin 28, " Experiments in Bulb Growing at the United States Bulb Garden 
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at Bellingbam/* and B. P. I. Bulletin 39, " The Propagation of the Easter 

Lily from Seed," have been Issued. 
Assiffnment—F. H. Dorsett, Peter Blsset, F. L. Mulford. 
Proposed expenditures, 1915-16. — $400. 

Nursery Inyestigatioiis : 

Object. — To determine the most efficient and economic methods of propagat- 
ing ornamental plants; to determine the congeniality between various 
ornamental plants and those plants used for stocks for same, as well as 
the adaptability of different stocks to different climatic and soil condi- 
tions. 

Procedure. — Cuttings from blind and flowering wood are used to determine 
the relative value of such stocks for propagating roses. The value of 
cuttings from floriferous plants as compared with the ordinary greenhouse 
run of stock is being tested. The requirements of seeds of different 
kinds, as well as the adaptation of different ornamental plants to propa- 
gation by stratification, layers, cuttings, budding, and grafting are con- 
sidered In connection with the different species investigated. 

Cooperation. — Nurserymen and private individuals throughout the United 
States. 

Location. — Washington, D. C, Arlington, Vn.. and nurseries with which 
cooperation may be arranged from time to time. 

Date begun. — 1915. 

Assignment. — F. L, Mulford. 

Proposed expenditures, 1915-16. — $300. 

Oreenfaonse Inrestigatlons : 

Object. — ^To study the methods of greenhouse, hotbed, and cold-frame 
construction best adapted for various purposes, including methods of 
heating, ventilating, glazing, bench construction, and other details; to 
study soil and moisture conditions and the relation of all factors to the 
successful growth of ornamental and florists' plants, vegetables, and 
fruits. 

Procedure. — ^The subject is studied through Investigations of the methods 
and practice of commercial establishments and through deflnlte experi- 
ments at Arlington Farm on special phases of the problems as they Can 
be taken up. 

Cooperation. — Office of Farm Management and individual growers. 

Location. — Field work in most of the States east of the Rocky Mountains. 

Date begun.— 1914. 

Results.— About 3,000 greenhouse plants have been studied and many rec- 
ords obtained. Manuscripts for two bulletins are under way. 

Assignment. — L. C. Corbett 

Proposed expenditures, 1915-16.-^1^20. 

Total, Landscape-Gardening and Florienltnre Inrestigatlons, $7,850. 
Total, Horticaltnral Investigations, $68,233. 

[RcMarch.] 

ARLINGTON FARM. 

Arllagton Farm: 

Object. — ^To maintain a field laboratory for the various bureaus and offices 
of the Department of Agriculture. 

Cooperation, — Various bureaus and offices of the department. 

Location. — Rosslyn, Va. 

Date begun.— IdOO. 

Results. — ^As In the past, the farm has endeavored to render all possible 
assistance by providing the land, labor, equipment, and other necessary 
^ciUties, such as shops, greenhouses, etc., in connection with the 
research work of many offices of the Bureau of Plant Industry and other 
bureaus of the department conducting Investigations there. The soil Is 
being gradually improved, drainage systems extended, and ornamental 
plantings Increased. Several new areas have been cleared and brought 
under cultivation. In order to provide the necessary greenhouse and 
laboratory facilities to meet increased demands, a small greenhouse and 
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Arlinirtoii Farm — Ck>ntinued. 

several semi fireproof concrete buildings are now under process of con- 
struction. This has necessitated the enlargement and extension of the 
heating, power, water, and sewer systems, all of which has been done 
during the year. Much new equipment has been added and the farm 
conditions generally Improved. 

Assignment. — L. C. Corbett, E. C. Butterfleld, J. C. Criswell. 

Proposed expenditures, 1915-16. — $29,280. 

[Research.] 
EXPERIMENTAL GARDENS AND GROUNDS- 

General Care of Greenhouses and Grounds: 

Object. — To maintain a range of 30 greenhouses for general hybridization 
work; seed testing; experimental work with collections of citrus and 
other tropical fruits: the propagation of plants for ornamenting the 
grounds of the department and those of the Weather Bureau; miscella- 
neous experimental work: propagation of plants for congressional dis- 
tribution; experimental work wi5i vegetables; experimental work with 
florists* crops, including roses, carnations, and chrysanthemums; plant- 
breeding work ; pathological experimental work of the bureau ; also the 
maintenance of the department grounds in good condition. 

Location. — Washington, D. O. 

Date begun.— im2. 

Assigmtient. — Edward M. Byrnes. 

Proposed expenditures, i9i5-itf.— $53,630. 

[Research.] 

FOREIGN SEED AND PLANT INTRODUCTION. 

GENERAL DIRECTION OF PLANT INTRODUCTIONS. 

Administration: 

Object. — To secure new and valuable seeds and plants for the department 
experts, experiment stations, agricultural schools and colleges, plant 
breeders, public and private experimenters, parks, etc., of this country; 
the careful placing of same; supervision of ofllce force; maintenance of 
a large collection of photographs illustrating useful foreign plants and 
plant industries;, and maintenance of a plant quarantine house in ac- 
cordance with rules and regulations of the Federal Horticultural Board. 

Procedure, — By means of extensive correspondence and shipping arrange- 
ments abroad and through frequent inquiries with our own State experi- 
ment stations, parks, botanic gardens, and private Individuals, plants 
are imported which the experimenters of the country are interested In 
testing and new possibilities are brought to their attention. From time 
to time the results obtained from these experiments are ascertained. 

Cooperation. — Department officials, experiment stations, botanic gardens, 
agricultural schools and colleges, private individuals, and domestic and 
foreign institntions. 

Location. — Washington, D. C. 

Date begun. — 1907. 

Results.— Oy^t 40,600 varieties of seeds, plants, etc., have be«i Introduced 
and distributed to experimenters since 1897, when the Section of Seed 
and Plant Introduction was established. 

Assignment. — David Fairchlld. 

Proposed expenditures, 1915-16.— ^0,BO0. 

Plant Inventory and Beeords: 

Object. — To keep records of introductions; prepare and furnish experi- 
menters, plant breeders, and others in foreign countries with explorers' 
notes Indicating material desired for introduction; keep lists of appli- 
cants for introductions, of experimenters in this country, and of foreign 
correspondents; publish quarterly inventories of seeds and plants im- 
ported and bulletins of foreign plant introductions; maintain an 
extensive seed collection; and to conduct domestic investigations of 
introduced i)lants. 
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Procedure. — ^All Importations are opened and inspected by pathological 
and entomological inspectors of the Federal Horticultural Board. These 
various introductions are given distinctive' numbers,* and all information 
available referring to the Introduction is recorded on a card bearing 
this number and filed. An inventory is published quarterly containing 
all the introductions received during that period. A bulletin of foreign . 
plant introductions is sent out monthly to cooperators, listing the special 
introductions received. Lists of applications for newly introduced 
material, of domestic experimenters and foreign correspondents, and a 
record of all material distributed are kept. 

Cooperation. — State experiment stations and private individuals. 

Location. — ^Washington, D. C. 

Date begun. — 1908. 

Results. — Over 40,600 introductions have been received and recorded, and a 
card record kept of the distribution of all this material. Over 2,000 
introductions were made in the past year and 171,831 experimental 
plants and 11,465 packets of experimental seed placed with experimenters 
and a record kept of each. 

Assignment.— D&yid Fairchlld, S. C. Stuntz, H. C. Skeels. 

Proposed expenditures, 1915-16. — $15,530. 

Total, General Direetlon of Plant Introdactions, $45,830. 

FOREIGN EXPLORATIONS. 

lajor Foreign Explorations: 

Object. — To explore the plant industries of foreign countries with a view 
to securing new varieties of plants and data which will aid in tiieir 
establishment in America, as well as to discover the wild relatives of 
cultivated plants useful for breeding with them. 

Procedure. — ^Thls includes the work of expeditions and special explorers 
completed with one fiscal year, heretofore appearing as separate yearly 
projects. Investigations are carried on by consular officials and mem- 
bers of foreign agricultural Institutions. These expeditions are sent 
out under authorized arrangements made during the year to meet 
unusual opportunities that arise. 

Cooperation. — Various bureaus and offices of the department, foreign agri- 
cultural institutions, and United States consular officials abroad. 

Location. — Washington, D. C. 

Date begun. — ^1913. 

Results. — ^An expedition to the Bahia navel-orange region of Brazil deter- 
mined the variability of this variety and its origin ; it also secured a large 
number of new forage grasses, fruits, and ornamental plants. An ex- 
plorer in Nubia secured offshoots of valuable date varieties and other 
dry-land plants. An exploring party in Guatemala secured plant material 
of special hard-shelled varieties of the avocado, a new salad palm, and 
other subtropical fruits. On account of the unsettled conditions abroad 
this past year by reason of the war, it was impossible to do the explor- 
ing contemplated. An investigation was made of the East Indian mangos 
in Florida and Cuba. An investigation was made of the mango regions 
of India and an exploration made of southern and central China in search 
of new wet-land plants and crops suitable to the Gulf States, such as the 
south China wood-oil tree, persinmions, timber bamboos, water chestnuts, 
litchis, edible-fruited oaks, southern peaches and plums, taros, dasheens, 
and numerous other crops. 

Assignment. — David Fairchild, Wilson Popenoe. 

Proposed expenditures, 1915-16.— ^16,800. 

Unor Foreign Explorations: 

Object. — ^To secure, through special arrangements by correspondence, rare 
and valuable seeds and plants from foreign countries, and to prosecute 
a seed and plant exchange. 

Procedure. — ^This project is carried on by correspondence with private 
Individuals, missionaries, American consuls, collaborators, special experi- 
menters, and foreign botanic gardens and agricultural institutions, and 
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by the exchange of domestic seeds and plants, with a view to securing 
plant material likely to prove valuable in this country. 

Cooperation. — Collaborators, consuls, missionaries, special experimenters, 
and foreign correspondents. 

Location. — ^Washington, D. C. 

Date hegun. — 1907. 

Results. — ^A correspondence list has been established with the principal 
plant experts of the world, and through them have been secured thou- 
sands of new introductions, such as new grapes, forage crops, graine, 
beans, fruits, etc. During the past year over 500 shipments of expol- 
mental seeds and plants have been made to foreign agricultural institu- 
tions in exchange for material sent to this country by them. Some of 
these have constituted gifts of great Importance to the agriculturists of 
these countries. 

Assignment. — David Falrchlld. 

Proposed expenditures, 1915-16. — ^,200. 

Northwestern China Explorations: 

Object. — ^The exploration of Russia, Siberia, Manchuria, and China for 
plant introductions adapted to the Mississippi Valley and nortfawestem 
Great Plains. 

Procedure, — ^A careful field study Is made of the agriculture of the region 
explored, propagating and herbarium material is gathered of promising 
new plants found, photographs made of all new plants or plant Industries 
discovered, and extensive notes taken regarding all important agricultural 
practices. 

Cooperation. — Russian and Chinese Government officials. American and 
foreign consular officers, and private individuals. 

Location. — Russia, Siberia, Manchuria, and China. 

Date begun. — ^1912. 

Results. — During the operation of this project Mr. Meyer has discovered 
that the chestnut bark disease exists in China, but fails to destroy there 
a more or less resistant species, seeds of which he has introduced. He 
has discovered and imported large-fruited varieties of the Chinese jujube. 
a new fruit tree for the arid West, and has discovered and procured 
seeds of a new wild peach, a late-flowering wild almond, and a wild hardy 
pear of the melting-flesh type which may prove valuable as stocks. He 
has explored the Kansu Province bordering on Tibet and discovered 
and procured there numerous hardy forest trees, nut trees, wild fruit 
trees, and shrubs for use as plant-breeding material for parks and street 
purposes and for dooryard planting. He has also secured and imported 
a collection of Siberian tree seeds, a hardy bush plum from Siberia, and 
a bush cherry from China. 

Probable date of completion. — Mr. Meyer is expected back In July, 1915, 
and he will remain in America for approximately one year preparing for 
further explorations, either in North China or elsewhere. The project 
for the time being may therefore be considered closed. 

Assignment. — David Falrchlld, Frank N. Meyer. 

Proposed expenditures, 1915-16. — No allotment; work temporarily sus- 
pended. 

Total, Foreign Explorations, $21,000. 

PLANT-INTRODUCTION FIELD INVESTIGATIONS. 

Chioo Plant-Introdnetion Field Station: 

Object. — To receive, record, propagate, test, and distribute valuable seeds 
and plants. 

Procedure. — Incoming seeds, plants, and plant material are sent to this sta- 
tion and recorded. This material is planted out, tested preliminarily, 
and propagated. It is then distributed into the sections of the country 
deemed suitable to its growth, for further testing. 

Location. — Chlco, Cal. 

Dale begun.— 190^. 

Results. — During the vear 1014-15 several hundred thousand plants were 
propagated and between 125,000 and 140,000 distributed, including a large 



Digitized byLjOOQlC 



BUBBAU OP PLANT INDUSTBY. 195 

CUeo Plant-Introdnotion Field Station— Continued. 

number of figs, pistaches, grapesjujubes, plants of Amygdalua davidiana — 
a drougbt and cold resistant Chinese peach stock — a Chinese chestnut 
more or less resistant to the chestnut blight, shade trees, forage plants, 
and dooryard shrubs for dry and arid regions. 

Assignment. — David Fairchild, P. H. Dorsett, Peter Bisset, R. L. Beagles 

Proposed expenditures, 1915-16. — $13,500. 

Miami Plant-Introduction Field Station: 

Object. — Same as preceding project. 

Procedure. — Same as preceding project. 

Location. — Miami, Fla. 

Date fte^itn.— 1007. 

Results. — In previous years a large number of tropical and semitroplcal 
plants have been tested and distributed, including the mango, avocado, 
papaya, carissa, anona, and guava. The papaya has been propagated by 
grafting, experiments conducted on the mango, spraying carried on for the 
prevention of fungous diseases, and soil conditions improved by the use 
of new leguminous plants. Twenty-five acres additional have been secured 
fbr future work and development of the same started. Owing to the 
Qfuarantine of this garden on account of citrus canker, no distribution was 
made this past year. Nearly 6,000 plants were available for this purpose. 

Assignment. — David Fairchild, P. H. Dorsett, Peter Bisset, Edward Sim- 
monds. 

Proposed expenditures, 1915-16.-^,100. 

BrooksYille Plant-Introdnetion Field Station: 

Object. — To grow, propagate, experiment with, and distribute bamboo and 
other new and useful plants. 

Procedure, — Plantings of bamboo, dasheen, and other plants have been 
made and plants and tubers propagated and distributed into sections of 
this country deemed suitable for their growth and further testing. 

Locatiofi. — Brooksville, Fla. 

Date begun.— 190Q. 

Results. — Bamboo plantings have been made, and during the past year 5,500 
plants were distributed. Citrus and dasheens (a new root crop) were 
planted. Owing to the presence of nematodes in the dasheens, no exten- 
sive distribution of tubers was possible for planting purposes, though 
5.000 pounds were sent out for eating purposes. New forage crops have 
been tested and propagated. 

Assignment. — David Fairchild. P. H. Dorsett, Peter Bisset, B. R. Johnston. 

Proposed expenditures, 1915-16. — $5,000. 

iMkrille Plant-Introdnetion Field Station: 

Object. — To receive, record, propagate, test, and distribute valuable seeds 
and plants. 

Procedure. — Incoming seeds, plants, and plant material are sent to this 
station and recorded. This material Is planted and tested preliminarily. 
It is then propagated and distributed to sections of the country deemed 
suitable for its growth and further testing. 

Location. — ^Near Rockville, Md. 

Date begun. — 1910. 

Results. — During the year 1914-15 over 100,000 plants were propagated and 
approximately 80,000 distributed, including a large number of grapes, 
windbreak plants, dry-land Chinese poplars, drought- resistant peach 
stocks, Chinese chestnuts more or less resistant to the bark disease, the 
Karagatch elm of Turkestan, and the Jaboticaba, or cherry, of Brazil. 

Assignment. — ^David Fairchild, P. H. Dorsett, Peter Bissett, J. M. Rankin. 

Proposed expenditures, iW5-i 6.— $14,000. 

ivoeado Introdnetion: 

Object. — To introduce, test, propagate, and distribute rare and valuable 
varieties of avocados (alligator i)ear8) and establish avocado culture 
on a commercial basis in the United States. 

Procedure. — Better and hardier strains and varieties from other countries 
are introduced, fruited, and compared with varieties already estab- 
lished and grown in this country. 

Cooperation. — West India Gardens, Altadena Cal. ; private cooperators in 
Florida and California. 
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Ayocado Introdnction — Continued. 

Location. — Plant-introduction field stations, Miami, Fla., Cliico, Cal., and 

Rockville, Md. 
Date begun.— 190Q, 
Results. — Several hundred introductions have been made for propagation, 

testing, and distribution, including bard-shelled, late-maturing varieties 

from Guatemala. 
Assignment. — David Fairchild, Edward Simmonds. 
Proposed expenditures, 1915-16. — Nominal; included in amounts allotted 

to field stations. 

L'do Introduction: 

Object. — To demonstrate the possibility of the successful commercial grow- 
ing of this Japanese vegetable and to secure the best varieties for 
cooperative work. 

Procedure.— The best known strains from Japan are introduced, propa- 
gated, and distributed. 

/yOca«on.— Plant-introduction field stations, Rockville, Md., and Chlco, CaL 

Date begun. — 1902. 

Results. — ^About 25.000 plants were propagated during the past two years; 
these and a large number of packets of seed were distributed to persona 
throughout the United States. Eight named varieties fr6m Japan were 
introduced and tested at the Rockville station. 

Assignment. — David Fairchild. 

Proposed erpenditures, 1915-16. — Nominal ; included in allotments for field 
stations. 

Mango Introdnction: 

Object. — To encourage the establishment of commercial mango growing 
in this country. 

Procedure. — New varieties of this fruit are introduced, propagated, and 
distributed. These varieties are also fruited and compared with varieties 
already grown in this country. 

Cooperation. — West India Gardens, Altadena, Cal. ; private exi)erimeuters 
and cooperators. 

Location. — Plant-introduction field stations, Miami, Fla., Chico. Cal.. and 
Rockville, Md. ; Homestead and Miami, Fla.. Altadena, Cal.. and other 
points in these States where private experimenters are conducting tests. 

Date begun.— \W0. 

Results. — Over 400 difl'erent introductions have been propagated, tested, 
and distributed, resulting in bearing trees and groves scattered througb- 
out Florida. Field investigations have been made In Florida. Cuba, 
Isle of Pines, and Porto Rico to discover the causes of the failure of cer- 
tain varieties to bear. 

Assignment. — David Fairchild, Edward Simmonds, Wilson Popenoe. 

Proposed expenditures, 1015-16. — Nominal; Included in allotments for field 
stations. 

Dasheen Introdnction: 

Object. — To Introduce a tuberous root crop into the warmer, moist sec- 
tions of the United SUites, where climatic conditions make the growing 
of the Irish potato impracticable or uncertain, and especially where the 
potato can not be grown as a fall crop. 

Procedure. — New varieties are introduced from foreign countries and 
tested in comparison with varieties already grown In this country. 
These varieties are improved by selection. Large numbers of dasheen 
tubers are propagated and distributed to private cooperators for planting 
and for experimental table use. Experiments are conducted to determine 
the best methods of cooking and serving dasheen tubers, fiour, leaves, 
and blanched shoots. Limited quantities of tubers are distributed to 
the domestic science departments of State universities and other cooking 
schools and to leading clubs, hotels, and restaurants, when their co- 
operation can be secured, in an effort to establish a market for the 
dasheen. 

Location. — Washington, D. C. ; plant-introduction field station, Brooksville. 
Fla. ; private growers in the Southern and Gulf States. 

Date begun.— 190^. 
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Dasheen Introdnetion — Continued. 

Results, — Owing to the discovery of root-knot in the crop harvested In the 
fall of 1914 it was impracticable to make extensive distributions for 
planting purposes in the South, as in previous years. Over 10,000 
pounds of tubers were distributed for eating purposes in the Northern 
States and for stock-feeding experiments in the South. Field and stor- 
age Investigations were made of the crop; also extensive cooking tests, 
as a basis for the selection of better strains. Limited markets have 
been developed in a few northern cities. 

Prohahle date of completion. — ^1918. 

Assiffntnent. — ^David Fairchild, R. A. Young, E. R. Johnston. 

Proposed expenditures, 1915-16. — $3,040. 

Bimboo Introdnetion : 

Object. — ^To introduce and establish the edible and timber bamboos in sec- 
tions of the United States where these plants will succeed and to en- 
courage their planting in commercial quantities. 

Procedure. — The bamboo plants are introduced and propagated and the 
rhizomes distributed. Cooperation is arranged with American manufac- 
turers using bamboo, relative to the utilization of domestic-grown cane. 
The utilization of bamboo shoots as a vegetable is being exploited. 

Cooperation. — ^The Mcllhenny Co.. Avery Island, La. 

Location. — Plant-introduction field stations, Brooksville, Fla., Chico, Cal., 
and Rockville, Md. ; and Avery Island, La. 

Date h€ffvn.—W(n. 

Results. — Over 100 different introductions have been tested; 3 acres of 
timber bamboos are now growing at the Brooksville station; experi- 
mental plantings of both edible and timber bamboo have been made at 
Avery Island, La. ; 4,500 plants were distributed from Brooksville in 1916. 

Assignment.— B&Yid Fairchild, P. H. Dorsett, Peter Bisset, S. C. Stuntz, 
E. R. Johnston. 

Proposed expenditures, 1915-16. — Included in fleld-station allotments. 

Litehi Introduction: 

Object. — ^To introduce and establish this Chinese fruit in the United States. 

Procedure. — Improved varieties are Introduced and seedling and budded 
plants propagated and distributed. 

Location. — Plant-introduction field stations, Miami, Fla., Chico, Cal., and 
Rockville, Md. 

Date begun. — 1907. 

Results. — ^About 50 difl^erent introductions have been propagated and dis- 
tributed. Trees growing at Oneco and Tampa, Fla., may prove this tree 
to be hardier than expected. 

Assignment. — David Fairchild. 

Proposed expenditures, 1915-16. — Included in field;-station allotments. 

Chayote Introdnotion: 

Object. — To place better strains and varieties in the hands of cooperators 
and experimenters throughout the southwestern section of the United 
States. 

Procedure. — ^The project involves the introduction, propagation, and dis- 
tribution of better and improved strains. 

Location. — Plant-introduction field stations. Chico, Cal., Rockville, Md., and 
Brooksville, Fla. 

Date begun.— IQ^O. 

Results. — Large numbers of plants and seeds introduceil and distributed to 
experimenters. Best varieties of chayotes grown and tested at Brooks- 
ville station. No fruits distributed, as the entire crop was retained for 
propagation In 1916. 

Assignment. — David Fairchild. 

Proposed expenditures, 1915-16. — Included in field-station allotments. 

Almond Introduction: 

Object. — ^To secure and Introduce better varieties of almonds. 
Procedure. — The work consists of the introduction, propagation, and distri- 
bution of improved varietlea 
Tjocation. — Plant-introduction field stations, Chico, Cal., and Miami, Fla. 
Date begun. — 1907. 
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Almond Introdnetion — Continued. 

Results. — The hard-shelled Spanish almonds have been introduced and 
tested, and experiments are under way with Chinese bush almonds, new 
possibilities for the Southwest. Over 100 different introductions have 
already been made. 

Assiffnment. — David Fairchild. 

Proposed expenditures, 1915-16. — Included in field-station allotments. 

Wood-Oil Tree Introdnetion: 

Object. — To Introduce, establish, and grow wood-oil trees commercially in 
the United States. 

Procedure. — Introductions are made of the plants, which are then propa- 
gated and the seedlings distributed. An attempt to increase their oil 
content by selection and breeding is being made. 

LocaMon.— Plant-introduction field stations, BrooksviUe, Fla., and Chico, 
Cal. ; and collaborators and private individuals in Florida, California, 
Alabama, and Georgia. 

Date hegun. — 1905. 

Results. — All plants grown at the Broolcsville station in. 1914-15 were held, 
owing to the presence of root-knot, and very few trees were distribated 
from other gardens. A large quantity of seed has been secured and is 
being propagated, and It is intended to make a wide distribution of l-year- 
old seedlings in the spring of 1916. Several private plantings, the largest 
consisting of 40 acres, are under supervision near Tallahassee, Fla. Two- 
year-old trees bore fruit last season. 

Assignment. — ^Davld Fairchild, R. A. Young. 

Proposed expenditures, 1915-16. — Included in field-station allotments. 

Introdnetion of Chinese Jnjnbes: 

Object. — ^To Introduce this valuable hardy orchard fruit tree into the semi- 
arid sections of the United States. 

Procedure, — ^The different varieties of this valuable fruit (Zizyphus jujuM) 
collected and sent in by Mr. Frank N. Meyer, the bureau's explorer in 
China, are being propagated and distributed. 

Location.— Plant-introduction field stations, Chico, Cal., and Rockville, Md. 

Date begun.— IdlO. 

Results. — ^Prepared Chinese jujubes are as palatable as dates. A careful 
investigation has been made of the Jujube industry of China, including 

' the methods of culture, preparation for market, and vairieties grown. Over 
50 varieties of this new fruit have been introduced, including practically 
seedless forms and large- fruited, fine-flavored varieties. 

Assignment— DsLxid Fairchild, P. H. Dorsett, Peter Bisset. 

Proposed expenditures, 1915-16.— Included in field-station allotments. 

Introdnetion of Garob Trees: 

Object. — To import, propagate, and distribute the most promising prodnc* 
tive varieties of this Important forage tree, and to determine the best 
pollinating varieties and the best methods of establishing orchards in 
this country. 

Procedure. — The best known varieties and highest yielding strains are Im- 
ported from Spain and other countries of southern Europe. These are 
propagated and the seedlings and budded trees distributed. 

Location. — Plant-introduction field station, Chico, Cal. 

Date begun. — ^1910. 

Results. — The best Spanish, Portuguese, Algerian, and Grecian varieties 
have been introduced, and seedling trees in southern California have been 
grafted with these better yielding sorts, which produce sweeter and more 
nutritious pods, and much interest in this drought-resistant, long-lived 
forage tree has been aroused. 

Assignment.— V&Yid Fairchild, P. H. Dorsett, R. L. Beagles. 

Proposed expenditures, 1915-16. — Included in field-station allotment 

Persimmon Introdnetion: 

Object. — To introduce better yielding, longer lived, larger fruited, and less 
astringent varieties of the oriental persimmon, or Diospyros Jcaki, and 
the stocks upon which to grow them. 

Procedure. — Seeds and cuttings of these forms are introduced from China. 
Japan, and the oriental Tropics. The plants are then propagated and 
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Penimmon Introdnotion— Continued. 

distributed. An investi^tion of the oriental persimmon industry is 
made by explorers and correspondents. 

Cooperation. — State experiment stations and private experimenters. 

Location. — North Carolina, Florida, Georgia, and California. 

Date begun.— 1910. 

Results. — Field investigations were made of i>ersimmon regions in China 
by Mr. fYank N. Meyer, agricultural explorer, in conjunction with his 
explorations in northwestern China. A large collection of photographs 
of Chinese types and orchard methods were received from Mr. Meyer, 
together with specimens of dried persimmons, persimmon sugar, and 
specimens preserved in alcohol, and data on the methods used by the 
Chinese in making persimmon brandy, persimmon vinegar, etc. Over 400 
introductions have been propagated and distributed, including the large 
seedless Tamopan variety, remarkable for its nonastringent character. 

Assiffnment. — David Fairchlld. 

Proposed expenditures, 1915-16J— Included in field-station and " Major 
foreign explorations" allotments. 

Iitrodnction of Street and Park Plants: 

Object. — ^To introduce, propagate, and distribute new and rare varieties of 
shrubs, trees, and other plants for testing to determine their economic 
Importance for civic-improvement purposes and for use in dooryard 
gardens. 

Procedure. — This includes the introduction, propagation, and distribution of 
new and rare shrubs, trees, and other plant material deemed valuable as 
additions to those already grown in this country. 

Cooperation. — Private experimenters, nursery firms, park superintendents, 
civic-improvement societies, and other domestic institutions. 

Location. — Washington, D. C, and plant-introduction field stations. 

Date begun. — ^1911. 

Results. — Hundreds of varieties of trees and shrubs have been introduced, 
propagated, and placed in experimenters* hands for trial. Those sent 
out for testing last year include new ox rare forms of ornamental vines, 
such as Actlnidla, Clematis, Ipomoea, and Camoensia ; shrubs and small 
trees adapted to dooryard and park uses, such as barberries, Japanese 
flowering cherries, oleasters, honeysuckles, cedars, and hardy roses; and 
street and windbreak trees, such as oaks, pines, poplars, willows, elms, 
and tamarisks, many of which are adapted to cultivation in the semiarid 
regions of the Southwest and the northern Great Plains region. 

Assignment.— D&Yid Fairchlld, Peter Blsset. 

Proposed expenditures, 1915-16.— Included in field-station allotments. 

Bite-Palm Introdnetion : 

Object. — To import varieties of dates and to establish date growing on a 
commercial basis in such sections of the United States as are adapted 
to the growth and development of the trees. 

Procedure. — Date seed and offshoots are introduced through corresiwndents 
and by sending expeditions after new varieties. 

Location. — Washington, D. C. 

Date begun.— IS^. 

Results. — Importations have been made from Egypt, Algeria, Tunis, Mo- 
rocco, Nubia, and from the oases of the Great Sahara. 

Assignment. — ^David Fairchlld. 

Proposed expenditures, 1915-16.— Included in allotment for "Major for- 
eign explorations." 

UtrodnetioB of Pistaehe Nats: ^ ^ 

Object. — ^To introduce from foreign countries improved varieties of the 
pistaehe and propagate the same for distribution. 

Procedure. — ^Promising varieties are introduced, propagated, and distrib- 
uted. 

Location. — ^Washington, D. C, and plant-introduction field stations. 

Date begun.— 1910. 

Results, — Superior budded varieties and stocks have been distributed In 
quantity. 

Assignment. — David Fairchlld. 

Proposed expenditures, 1915-16.— Included in field-station allotments. 
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Papaya Introduction: 

Object. — To discover and disseminate superior varieties of the papaya with 
fruit liaving a better flavor and better shape for shipping purposes than 
the ordinary seedling papaya ; to investigate the best methods of propa- 
gating the papaya in order to prevent the deterioration of varieties; to 
disseminate other species of Carica of possible use for breeding with 
Canca papaya; and by the extensive distribution of plants to discover 
regions in the Southern States where the papaya may be grown and 
fruited as an annual plant. 

Procedure. — Includes the introduction, propagation, testing, and distrlbation 
of grafted plants and seedlings. 

Location. — Washington, D. C, and plant-introduction field station, Miami, 
Fla. 

Date hcgun.— 1912. 

Results. — Nearly 200 introductions have been made; thousands of plants 
(seedlingH) and many packets of seed distributed, also grafted plants in 
limited numbers to special cooperators; correspondence conducted with 
manufacturing chemists regarding the establishment of conmierdal 
plantings of Carica papaya for the production of papain ; data in B. P. I. 
Circular 119, ** The Grafted Papaya as an Annual Fruit Tree." 

Assignment. — David Fairchlld, Edward Simmonds. 

Proposed expenditures, 10U-I6. — Included in fleld-statlon allotments. 

minor Plant Introdactions : 

Object. — ^To Introduce, propagate, and distribute seeds and plants other 
than those covered In specific projects. This project covers improved or 
experimental forms of the following: Feljoa, loquat, annonaoeous fruits, 
Carissa, guava, apples, itears, peaches, and cherries ; Amyddalus davidiana 
and Prunus stocks; wild relatives of economic plants for breeders; and 
the Jaboticaba and other Brazilian fruits. 

Procedure. — Seeds, plants, and plant material deemed of sufficient value 
to warrant their addition to those already grown In this country are In- 
troduced, propagated, and distributed. 

Cooperation. — State experiment stations, parks, and other domestic institu- 
tions, and private individuals and cooperators. 

Location. — Washington, D. C, and plant-Introduction field stations. 

Date 6e(7wn.--1910. 

Results. — ^A great quantity of miscellaneous seeds and plants has been 
introduced, propagated, and distributed. 

Assignment. — David Fairchlld, P. H. Dorsett, Peter Bisset. 

Proposed expenditures, 1915-16.-^X790. 

Total, PlanMntroduction Field Investigations, $43,430. 
Total, Foreign Seed and Plant Introdnetion, $110,260. 

[Reiearch.] 

FORAGE-CROP INVESTIGATIONS. 

Supervision : 

Object. — To supervise the investigational work in connection with forage- 
crop production and perform administrative and routine clerical work 
Incidental thereto. 

Location. — Washington, D. C. 

Date begun.— IdOi). 

Assignment. — C. V. Piper. 

Proposed expenditures, 10J5-t6.—ft^^(j,110. 

Alfalfa Investigations : 

Object. — To test and develop by breeding and selection and to establish 
new varieties of alfalfa, especially hardy and drought-resisting strains 
suitable for the Southwest, and to extend the profitable culture of al£Ufii 
in the East. 

Procedure. — In conducting the investigations indicated above, a definite 
plan has been adopted so that the same methods can be followed at the 
various points where the work is being done. In conducting the investi- 
gations, sufficient replication and a sufficient number of checks are em- 
ployed to make the results dependable. No experiments are outlined 
unless the results obtained may answer problems of definite agronomic 
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Alfalfa Inyestigrations — Continued. 

importance. The factors which determine the work to he done are the 
immediate needs of the section and the adaptability of the section to the 
solution of the problem. 

Cooperation. — Bureau of Entomology at Murray, Utah, in connection with 
weevil investigations; Colorado, Montana. Kansas, and Texas experi- 
ment stations; and private individuals in the Bast. 

Location. — Redfleld, S. Dak.; Moccasin, Mont; Aberdeen, Idaho; Rocky 
Ford, Colo.; Murray, Utah; Chico, Cal. ; Hays, Kans. ; Amarlllo and 
Chilllcothe, Tex; and various points in Pennsylvania, New Jersey, Dela- 
ware, Maryland, Virginia, and North Carolina. 

Date begun. — 1905. 

Results. — Some of the results of this work are published in Farmers' Bul- 
letins 839 and 495; B. P. I. Bulletins 169, 115, and 119; B. P. I. Circular 
24; and Department Bulletin 75. Investigations heretofore conducted 
at Brookings, Highmore, and other points in South Dakota were trans- 
ferred to Redfleld, S. Dak., where a new station was established, 50 
acres in area ; the first year's work at the station was v^ry encouraging. 
The work at Hays, Kans., and at Amarlllo and Chilllcothe, Tex., was 
conducted as previously outlined, but, on account of unfavorable climatic 
conditions, the data procured from the experiments were far from 
complete. Some new investigations were inaugurated at Newell, S. Dak., 
with a view to determining the drought resistance of various commercial 
strains. The varieties for the first season range in yield as follows: 
Baltic, Canadian Variegated, Grimm, Chemo, Kansas grown, and Semi- 
palatlnsk. The Turkestan variety included in the test was entirely 
destroyed by rabbits. In practically all the tests of alfalfa varieties 
in the West, Turkestan has been injured by rabbits to a much greater 
extent than any of the other varieties. 

Probable date of completion. — 1925. 

Assignment. — R. A. Oakley, H. L. Westover, Samuel Garver, Leroy Moo- 
maw. 

Proposed expenditures, 79^5- r<?.— $10,900. 

Glover InyeBtigations: 

Object. — ^To develop by breeding and selection hardy, heavy-yielding strains 
of clovers with desirable seed and forage qualities; to determine the 
relative merits of various varieties of clover and cloverlike plants; to 
determine the causes and means of overcoming clover failures; and to 
improve the present methods of clover-seed production. 

Procedure. — The relative merits of the different sorts of clover are studied 
most in detail at cooperative testing stations located at regular State 
experiment stations. The most promising of these strains are then 
put out in larger plat and field tests with suitably located cooperative 
farmers. The cultural requirements of clovers are determined in a 
preliminary way from a large number of experimental plats at the co- 
operating experiment stations, and the most promising treatments are 
tried out by numbers of cooperating farmers in the sections in question. 
The factors which underlie successful seed production are determined In 
part by a field study of all the harvested seed yields in a given community 
as compared with the seed failures in the same community, to determine 
the different methods of treatment and to determine from this study 
the conditions presented in common by the fields giving the best yields 
of seed. The work of breeding improved strains of clover is carried 
out by selecting the most promising individuals from the variety-testing 
plats and comparing them with individual selections in the various clover 
fields. 

Cooperation. — Indiana, Iowa, and North Dakota experiment stations; indi- 
vidual farmers throughout the northern and eastern parts of the United 
States. 

Location. — Lafayette, Ind. ; Ames, Iowa; Fargo, N. Dak.; New London, 
Ohio; Arlington, Va. ; and various points throughout the eastern and 
northern parts of the United States. 

Dole begun.— 1W5. 

Results. — The experiments in mechanical pollination have indicated that no 
mechanical device has as yet been found for cross-pollinating red 
clover on a large scale. Selections were made of promising strains of 
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ClOTer Inyestisrations— Continued. 

red clover. Improved forms of the comb stripper were developed, wUcb 
will enable any farmer to use a bome-built machine at a very slight 
expenditure of time and labor. In cooperation with the Office of Agrlcnl- 
tural Technology, an improved brush stripper has been given a prelim- 
inary trial, and a machine ready for patenting is nearly completed. The 
work with sweet clover consisted in the encouragement of farmers, 
especially in determining the best methods of harvesting sweet-clover 
seed. Seed production of Ladino white clover is being fostered in 
Idaho. A number of cloverlike plants have been under test to deter- 
mine under what conditions they can be used as substitutes for red 
clover, especially under conditions where red clover has not been a 
success. Among these may be mentioned yellow trefoil, which appears 
to be promising in the States immediately north of the Ohio River for 
seeding in com at the last cultivation. In connection with the problem 
of clover failure, a series of pot experiments in the greenhouse with 
soils from known clover-sick areas was inaugurated. Investigations 
were conducted in connection with clover-seed production, and it is 
hoped that the seed-production business may be made less precarious 
for the ordinary farmer. Data in Farmers* Bulletins 455. 485, 550, 579. 
and 646. 

Prohahle date of completion. — ^1920. 

ABBionment,—C. V. Piper, H. S. CJoe. 

Proposed expenditures, 1915-16.-97,900, 

Sorgknm InTestlgations: 

Object. — To determine the best methods of culture, test promising im- 
ported varieties, breed strains better adapted to local conditions, and 
determine the silage value of sorghum as compared with com and other 
crops. 

Procedure. — Investigations are conducted at the various stations to ascer- 
tain the best methods of culture and to try out new and promising 
varieties. Experiments are also conducted with reliable farmers. 

Cooperation. — Texas, Kansas, and South Dakota experiment stations. 

Location. — ^Arlington, Va.; Chill Icothe and Amarillo, Tex.; Hays, Kans.; 
and Redfield, S. Dak. 

Date 6eyun.— 1905. 

Results.— jyviteL published in Farmers* Bulletin 458 and B. P. I. Circular 122. 
During the past year methods were inaugurated for minimizing sources 
of error in experimental work. Feterita proved to be of great value. The 
selection and hybridization of sorghum varieties were continued, and a 
study of the inheritance of characters is in progress to obtain more 
valuable strains. 

Probable date of completion. — ^1925. 

Assignment.— H. N. Vinall, R. W. Edwards, A. B. Cron. R. E. Getty. 

Proposed expenditures, 1915-16. — $5,400. 

Ihry-Land Forage Crops Other than Sorghums: 

Object. — ^To test all forage crops believed to be of value in dry-land agri- 
culture, improve standard crops by breeding, and determine the best 
cultural methods for such crops. 

Procedure. — Row and plat tests, in case of new crops, and variety trials 
are followed by field tests of the most promising sorts. After this second 
elimination, those proving valuable will be given cooperative demonstra- 
tion tests with farmers. Seed production, methods of cultivation, and 
combinations of legumes and nonlegumes are points of ^)ecial study. 

Cooperation. — ^Texas, Oregon, and Kansas experment stations, and indi- 
vidual farmers throughout the Great Plains area. 

Location.— R&jB. Kans.; Chillicothe and Amarillo, Tex.; and Moro, Oreg. 

Date bcfjun.— 1008. 

Results.— D&tSL in B. P. I. Circular 80 and Farmers* Bulletin 101. The 
most important work accomplished with this project has been the results 
obtained in investigations with millets and field peas, the results of which 
are now ready for publication. Plants from hybrids of Tunis grass and 
sorghum were of much interest the past year, and selections from the 
same give promise of becoming quite valuable hay crops. 

Probable date of completion. — ^1925. 

Assignment.-^H. N. Vinall, R. W. Edwards, A. B. Cron, R. B. Getty. 

Proposed expenditures, 1915-16. — $7,700. r^r\r^n]o 
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Timothy Breeding: 

Ohject. — ^To secure by breeding and to establish agriculturally improved 
strains of timothy. 

Procedure, — In the timothy-breeding work selections are made in various 
parts of the country under different conditions and the plants propa- 
gated vegetatively in row& Seed is then saved from these plants in 
order to determine whether it will breed true to type. Coincident to 
this, close-fertilized seed is secured and tested in comparison with the 
open-fertilized seed. Two generations of close-fertilized seed are con- 
sidered sufficient to secure a homozygous strain. After this has been 
accomplished the selection is tested under field conditions and, if valua- 
ble, the stock of seed is increased for testing among farmers. 

Cooperation. — Ohio Experiment Station. 

Location. — Elyria, Ohio (station moved from New Liondon, Ohio). 

Date heffun. — ^1905. 

Results, — Data published in Farmers' Bulletin 502. During the season of 
1914 the selections of timothy growing in row plats and in broadcast 
plats at New London, Ohio, were studied and compared. The study of 
the life history of timothy was continued. Extended observations were 
also made on the blooming and pollination of timothy. A large number 
of samples of timothy hay were collected and weighed, as material to be 
used in the investigation of the moisture content of hay. 

Probable date of cotiipletion, — ^1919. 

Assignment. — R. A. Oakley, M. W. Evana 

Proposed expenditures, iW5-Jtf.— $2,200. 

Pasture Inyestigations : 

Object. — ^To determine the best methods of handling pastures so as to secure 
the maximum carrying capacity. 

Procedure. — ^Tests are conducted to determine the practicability of reseed- 
ing permanent meadows without breaking up the sod. A specific pasture 
experiment is conducted at Blacksburg, Ya., on an area of 20 acres, which 
is fenced into eight fields. Various cultural treatments are tested; also 
alternate grazing, light and heavy grazing, and the effects of fertilizer 
and reseeding. 

Location. — Blacksburg, Va. ; Maryland, Tennessee, Missouri, New Jersey, 
New York, Illinois, and Indiana. 

Date begun. — 1909. 

Results. — ^A paper entitled ''Management of Bluegrass Pastures" was 
prepared in cooperation with the Virginia Experiment Station and pub- 
lished as Bulletin 204 of that station. Preliminary pasture surveys were 
made with a view to considerably enlarging the scope of pasture investi- 
gations in the future. 

Probable date of completion. — 1920. 

Assignment. — Lyman Carrier. 

Proposed expenditures, 1915-16.-— 9^,^00. 

Sadan Grass: 

Object. — To determine the agronomic value of this newly introduced grass 
and to secure disease-resistant strahis. 

Procedure. — Tests are made with the grass in various sections of the coun- 
try to determine its value. Promising related strains of the grass are 
also tested. 

Cooperation. — ^Temporary cooperation with several 'State experiment sta- 
tions, including practically all in the semiarid regions, and with farmers. 

Location. — Arlington, Va. ; Gainesville, Fla. ; Baton Rouge, La. ; Chillicothe 
and Amarillo, Tex.; Hays, Kans. ; Redfield, S. Dak.; and Moro, Oreg. 

Date begun.— 1909. 

Results. — Unprecedented popularity has attended the Introduction of this 
grass. The results obtained this year fully justify the previous good 
impression created. Yields of 8.18 tons of field-cured and 5.47 tons of 
air-dry hay were obtained at Chillicothe, Tex., and 5.5 tons of field-cured 
and 4.09 tons of air-dry hay at Hays, Kans. The grass will be quite 
widely distributed this year and should in a short time become one of 
our chief hay grasses. Data published in Farmers* Bulletin 605 and 
B. P. I. Circular 125. 

Probable date of completion. — 1920. 

Assignment. — H. N. Vinall. 

Proposed expenditures, 1915-16.— $1,000. 
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Ehodes Grass: 

Ohject, — ^To determine the agronomic value of this newly Irtroduced foreign 
grass. 

Procedure. — Investigations are being conducted along the line of cultural 
treatment, Including cultivation and the use of fertilizers. 

Cooperation, — Most of the southern experiment stations are carrying jut 
plat work on plans prepared by the department. 

Location. — The cotton-growing States, and Arlington, Va. Most of the work 
Is conducted in Florida. 

Date begun. — 1910. 

Results. — Interest In Rhodes grass has greatly increased. Certain diffi- 
culties which promised to become definite handicaps to the successful 
culture of the crop have, in a measure, disappeared, and the results for 
the past year have been decidedly encouraging. There is little doubt now 
that Rhodes grass will henceforth be one of the most important bay 
crops for Florida. 

PrahaUe date of completion. — ^1917. 

Assignment. — C. V. Piper, R. A. Oakley. 

Proposed expenditures, 1915-16. — $500. 

Cowpeas: 

Object. — To test and breed new and Improved varieties; to determine the 
best methods of harvesting and thrashing the seed. 

Procedure. — New introductions, selections, and hybrids of cowpeas are 
tested at Arlington, Va. The most promising of these varieties are put 
out with the southern experiment stations. 

Cooperation. — Informal cooperation with various State experiment stations. 

Location. — ^Arlington, Va., and Monetta, S. C. 

Date begun. — ^1905. 

Results.— DsiteL in Farmers* Bulletin 318, B. P. I. Bulletin 229, and B. P. I. 
Circular 124. A large amount of work has been carried on with varie- 
ties, selections, and hybrids of this crop. Seed of these early varieties 
of Vigna catjang has been distributed in various sections of the 
South and gave quite promising results the past season. A large 
number of hybrids having either the Brabham or Iron as one of the 
parents were tested in the wilt and nematode infested lands of South 
Carolina. One of the hybrids, Brabham with Grolt, has given a new 
seed color and appears highly resistant to wilt and nematodes. Some 
excellent early strains appear in the hybrids where the Early Buff, 
a promising early strain, was combined with the Brabham, Iron. Grolt 
and New Era. Not only do some of these early selections appear suitable 
for northern conditions but also as early strains for the .wilt and 
nematode soils of the South. Extensive work has been continued with 
the Grolt and Brabham varieties. Throughout the area infested by 
wilt and nematodes these varieties have proved very promising. Also in 
the Southwest the Brabham has given very great promise. The Groit 
has proved to be a very promising variety both for forage and seed 
wherever grown and now occupies an Important place in the market A 
distribution of the Early Bult was made in the Northern States and found 
most promising. This variety was found superior in forage, seed yield, 
and earllness to any variety yet grown in the North. A large quantity of 
seed has been obtained, so that a greater distribution is planned. 

Probable date of completion. — ^1920. 

Assignment. — ^W. J. Morse. 

Proposed expenditures, jr.975-iff.— $2,000. 

Soy Beans: 

Object. — ^To determine the most valuable of the numerous varieties of soy 
beans, secure new and improved varieties by breeding, determine the best 
methods of culture and harvesting, and bring about an increased use 
of the crop, especially for oil-seed production. 

Procedure. — New introductions, selections, and hybrids of soy beans are 
tested at Arlington, Va., and in cooperation with State experiment sta- 
tions. Seed of the most promising varieties is grown on a field scale, so 
that seed may be had for a more general distribution. 

Cooperation. — ^A number of State experiment stations. 

Location. — ^Arlington, Va., and various points in the Southern States. 

Date ftc^Mn.— -1905. 
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Soy Beans — Continued. 

Results. — Farmers' Bulletin 872 and B. P. I. Bulletin 197 have been pub- 
lished ; other publications are in preparation. The work with soy beans 
during the past year has been quite extensive along the following lines : 
Variety testing, breeding, methods of culture, and extension. During the 
season more than 300 new introductions from Manchuriai China, and 
Japan were added to the variety work. About 50 of this new lot were 
tested in five Northern States, and several very promising early straihs 
appeared among them. Experimental work has been carried on in 
the wilt and nematode lands of the South for varieties resistant to 
disease. Three varieties hare been found that appear to resist wilt 
and nematodes to a considerable extent. At the present time the old 
commercial varieties have been almost wholly replaced by new varieties 
introduced through the department Among the most promising of these 
varieties are the Haberlandt, Meyer, Peking, Wilson, Jet, Toklo, Auburn, 
and Austin. Considerable work has been carried on with selection 
and hybridizing and some rather promising strains developed. In 
addition to the forage value of the soy bean, analyses are being made 
of varieties and selections in order to find strains high in percentage of 
oil. The cooperative work has been principally with the Arlington, 
Haberlandt, Peldng, Virginia, Black Eyebrow, and Manchu varieties. 
Small distributions of the Arlington and Virginia varieties indicate 
these to be very promising for forage and seed. The Haberlandt and 
Peking have a wide distribution and are very successful. The Black 
Eyebrow and Manchu are from northern Manchuria and have given 
excellent results with cooperators in New York, New Jersey, Ohio, Wis- 
consin, Minnesota, and South Dakota. A large amount of this seed was 
grown, so that a much larger distribution can be made. 

Probable date of completion. — ^1920. 

Assignment. — W. J. Morse. 

Proposed expenditures, 1915-16. — ^$2,500. 

Telret Beans: 

Object. — To compare different species of Stizoloblum and obtain new 
varieties by breeding, especially with the object of securing a bushy 
variety. 

Procedure. — Promising new and improved varieties of velvet beans are 
tested at the various testing stations, and varieties that prove their 
worth are propagated and distributed throughout the South. 

Cooperation. — Florida Experiment Station. 

Location. — Biloxi, Miss. ; Brooksville and Miami, Fla. 

Date begun.—1906. 

Results. — ^The Chinese velvet bean has met with remarkable favor through- 
out the South and is superior to any of the early hybrids yet obtained. 
It is somewhat objectionable, however, firom the fact that the pods 
shatter readily. During the past season two early varieties of Florida 
velvet beans have been secured. One of these matures its seed in about 
lOO days, the other requiring about 120 days. These early varieties have 
all the good points of the old Florida velvet bean and promise to solve 
the problem of an early velvet bean even better than the Yokohama and 
Chinese varieties. 

Probable date of completion. — 1920. 

Assignment. — S. M. Tracy. 

Proposed expenditures, iW5-iff.— $2,000. 

Tetebes: 

Object. — To test all the different varieties of this crop and to breed im- 
proved, strains. 

Procedure. — ^Breeding work is conducted, experiments made with different 
varieties to ascertain their value, and methods of culture studied. 

CooperatiMi. — ^Informal cooperation with the Oregon Experiment Station 
and with farmers. 

Location. — Chico, Cal. ; Corvallis, Oreg. ; and Arlington, Va. 

Date begun. — ^1905. 

Results. — ^The testing and study of the many species and varieties of vetch 
in the various parts of the country has been continued and the extended 
use of common and hairy vetch encouraged. The year's work has con- 
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Tetches — Continued. 

finned the conclusions of previous years as to the superior value of 
purple vetch for green-manuring purposes in the southwestern United 
States and that the seed can be grown cheaply, especially in Oregon and 
Washington west of the Cascade Mountains. The growing of this seed 
on a commercial scale has been encouraged. Bitter vetch has continued 
to do well in California, and elforts are being made to determine the 
possibilities of commercial seed production of the crop. The study of the 
production of Tangier pea seed has been continued. The seed habits of 
this crop are poor, and the high cost of production of seed is the prin- 
cipal factor in preventing its more extended use. Increased interest hi 
vetches throughout the country shows a fuller appreciation of the valae 
of this crop and indicates the possibilities of a more extended use. Data 
published in Farmers' Bulletin 515 and B. P. I. Circular 11/2. 

ProlHiUe date of completion. — 1920. 

Assignment. — Roland McKee. 

Proposed expenditures, 1915-16.-^,000. 

Bange-Land Investigations: 

Object. — To determine the carrying capacity of ranges, restore overstocked 
ranges, and investigate range management under different conditions. 

Procedure. — Much of the work is conducted on the Santa Rita Reserve, Aria., 
and the Jornada Reserve, N. Mex. Studies are conducted in connection 
with reseeding worn-out ranges and in the improvement of the range 
when protected from the depredations of stock. Information is gathered 
from stockmen regarding methods of handling stock, with a view to 
maintaining the productiveness of the range, and studies are made to 
determine the carrying capacity of the range in various sections. Studies 
are made of the ranges in various parts of the West, with a view to 
gathering information as a basis for legislation concerning range land, 
and information is gathered as to the carrying capacity and methods of 
management used on individual areas. 

Cooperation. — Office of Farm Management, Forest Service, and private in- 
dividuals. 

Location. — Mainly in the Southwestern States. 

Date hegun.— 1902. 

Results. — During 1914 the usual work at the Jornada, N. Mex.. project was 
carried out. A large recovery pasture was fenced early in the year and 
a reconnoissance survey made in the summer. Data on feeding cotton- 
seed cake to calves and poor cows were obtained in the spring, and steps 
were taken to get data on the production of baby beef in the valley, using 
feeds grown there. The hay cuttings this year were on a larger scale 
than usual, and data as to the expense involved were obtained. Data as 
to Arizona desert conditions in early summer were obtained on the Pima 
Indian Reservation. A thorough study was made of the range stock 
conditions of eastern, northern, and northwestern Colorado and southern 
and southeastern Wyoming. B. P. I. Bulletins 4, 15, 38, 67, and 117, and 
Department Bulletins 201 and 211 have been published. 

Probable date of completion. — 1920. 

Assignment.— D&vid Griffiths, B. O. Wooton. 

Proposed expenditures, 1915-16. — $4,020. 

Gaetns Investigations: 

Object. — To study the cactus plant and its use as a forage crop and as 
human food. 

Procedure. — Information is gathered concerning the use of cactus as forage 
for stock and as human food. Feeding experiments with beef and with 
dairy cattle are conducted. A study is made of the distribution of the 
economic species of cactus, and experiments are made In the propagation 
of the more desirable species. Cactus plantations are made in cooper- 
ation with State experiment stations and with farmers. 

Coopero*ton. — Office of Farm Management. 

liOcation. — Mainly in the Southwest and In Mexico. 

Date begun.— 1902. 

Results. — During 1914 three carloads of spineless stock were distributed 
to people Interested in testing the crop on a large scale. Three to five 
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Gaetiis InvestiiTfttions — Continued. 

species have been secured which have promise for increasing the hardiness 
of the spineless forms. Records of the varietal plantings are being kept 
up and the important things are being figured, both photographically and 
in color. Data in B. P. I. Bulletins 74, 91. 102, 116, 124, 140, and 177 ; 
Fkumers' Bulletin 483 ; and Department Bulletin 31. 

ProlHihle date of compleiion.'-1920. 

Assignment. — David Griffiths. 

Proposed expenditures, 1915-16, — $6,160. 

Weei and Tillage Investigations: 

Object, — To decide upon the cheapest and most elfective methods of eradi- 
cating weeds and of tilling the soil. 

Procedure. — Field studies and experiments are conducted. 

Location. — Headquarters, Washington, D. C; Pennsylvania, Oregon, Ken- 
tucky, Texas, South Carolina, Michigan, Washington, Nebraska, New 
Hampshire, Connecticut, West Virginia, Ohio, Louisiana, Missouri, In- 
diana, Maine, and New York ; also experimental work at Arlington, Va. 

Cooperation. — Office of Farm Management and individual farmers in the 
States named under " Location." 

Date begun. — ^1905. 

Results.— CoopeT8iti\e experiments on the weed factor in the cultivation 
of crops were continued during 1914. The field survey of tillage prac- 
tices with com in difl^erent sections of the United States was completed 
and a manuscript submitted for publication. The use of explosives as 
tillage agents was studied by means of experiments, field surveys, and a 
review of the literature. Experiments in the eradication of fembrake in 
pastures were completed and a report prepared. Two satisfactory methods 
have been found for the eradication of this pest. Studies in the eradica- 
tion of the shrubby cinquefoil and other shrubby plants and relative to 
numerous lawn weeds were continued. Nine districts were visited in mak- 
ing a weed survey of the country. Studies of the use of chemical plant 
poisons were also continued. The following publications have be^i issued : 
B. P. I. Document 416, B. P. I. Circular 94, B. P. I. Bulletin 257, 
and Farmers' Bulletins 279, 368, 464, 546, 610, and 660. 

Probable date of completion,— lQ2i). 

Assignment. — H. R. Cox, H. R. Cates. 

Proposed expenditures, 1915-16.— ^,S40. 

Total, Forage-Crop Investigations, $84,330. 

[Ezteiuioiu] 

SEED DISTRIBUTION. 

SUPERVISION. 

SiperrlBlon: 

Object. — Supervision of administrative details relating to the purchase and 
distribution of vegetable, flower, cotton, tobacco, lawn-grass, and drought- 
resistant field seeds, bulbs, and plants; handling congreasional corre- 
spondence and franks; and supervision of the personnel of the office. 

Procedure. — This work is carried on in three sections, one section of the 
office taking care of the details in connection with the purchase and 
distribution of vegetable, flower, cotton, tobacco, and lawn-grass seed, 
and bulbs ; a second section taking care of the congressional correspond- 
ence in connection with the distribution of the vegetable, flower, and 
lawn-grass seed; and another section taking care of the details relating 
to the purchase and distribution of drought-resistant field seeds and the 
handling of the congressional correspondence and franks in connection 
therewith. 

Location. — Washington, D. C. 

Date begun. — Distribution Inaugurated in the Patent Office in 1839, trans- 
ferred to the Department of Agriculture in 1862, and transferred to the 
Bureau of Plant Industry in 1902. 

Assignment.-R. A. Oakley. 

Proposed expenditures, i9i5-i 6.— $50,260. 
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CONGRESSIONAL DISTRIBUTION. 

Tegretal^le and Flower Seeds: 

Object, — Purchasing, testing, packeting, franlcing, assembling, and mailing 
vegetable and flower seeds for congressional distribution. 

Procedure, — ^All seeds are purchased through competitive bids obtained 
from the principal seed growers and dealers in this and foreign coun- 
tries. All purchases are made subject to satisfactory appearance, germi- 
nation, and trueness to varietal name or type. The testing of samples of 
seed to ascertiiin its viability is done by experts in the Seed-Testing 
Laboratory both before and after the shipment of the bulk seed. The 
seeds are packeted, assembled, and mailed by contract, at a daily output 
of 138,000 packages. 

Location, — Washington, D, C. 

Date begun. — Patent Office, 1839 ; Department of Agriculture, 1862 ; Bureau 
of Plant Industry, 1902. 

Results, — Encouragement of home gardens in the United States by the 
distribution of standard varieties of vegetable and flower seeds of known 
value and of the best quality. Data published in B. P. I. Circular 100, 
" Distribution of Seeds and Plants by the Department of Agriculture." 

Assignment.— R, A. Oakley, J. B. W. Tracy. 

Proposed expenditures, 1915-16.— ^222J40, 

Cotton Seed: 

Object, — Purchasing, testing, packeting, franking, and mailing cotton 
seed for congressional distribution. 

Procedure, — ^The varieties of cotton to be distribnted are selected by tlie 
Office of Acclimatization and Adaptation of Crop Plants and Cotton 
Breeding, and the fields from which the seed is obtained are inspected 
from time to time during the growing season by the experts of that 
office. A general distribution of a small quantity of seed, to enable the 
farmer to become acquainted with the characters of the variety, is to be 
followed In the most promising communities by a special distribution of 
a larger quantity, enough to produce at least one full bale of the nev 
variety and also to furnish a supply of seed for planting the entire crop 
of the next season. 

Location. — Washington, D. C. 

Date begun.— 1902. 

7?e«ttWs.— Establishment of better grades of high-yielding strains of cotton 
in the South. Data in unnumbered B. P. I. Circular, " Distribution of 
Cotton Seed in 1914." 

Assignment. — ^R. A. Oakley. 

Proposed expenditures, 1915-16. — $7,500. 

Tobaoeo Seed: 

Object. — Purchasing, testing, packeting, franking, and mailing tobacco 
seed for congressional distribution. 

Procedure. — The varieties of tobacco to be included in the distribution are 
selected by the Office of Tobacco Investigations, and the fields from whicb 
the seed is obtained are inspected from time to time by the experts of 
that office. Plants true to type and of the highest grade are selected and 
bagged, and seed thus obtained is used in the distribution. 

Location, — ^Washington, D. C. 

Date begun.^lQ02. 

Results. — Introduction of improved strains of tobacco. 

Assignment, — R. A. Oakley. 

Proposed expenditures, 1915-16.-^800. 

Lawn-Grass Seed: 

Object. — Purchasing, testing, packeting, assembling, and mailing lawn- 
grass seed for congressional distribution. 

Procedure. — ^All seed is purchased on competitive bids and before acceptance 
is tested for purity and germination. For the South, Bermuda-grBSS 
seed is furnished for lawn making, while for the other sections of the 
country a mixture of Kentucky bluegrass, redtop, perennial rye-rass, 
and white clover is supplied. A circular giving full directions for mak- 
ing and maintaining a lawn accompanies each package of seed. 

Location. — Washington, D. C. 
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LawB-Grws Seed— CoDtlnued. 
Date ftc^tfn.— 1902. 

Results. — Establishment of better lawns throughout the United States. 
Assignment. — R. A. Oakley. 
Proposed expenditures, 1915-16. — $1,500. 

Strawberry Plants: 

Object. — Congressional distribution of strawberry plants. 

Procedure. — Quotations are obtained from a number of the principal grow- 
ers, and orders are placed during May for the delivery of the required 
number of plants during the latter part of November. 

Location. — ^Washington, D. C. 

Date hegun. — 1902. 

Results. — ^Encouragement of the growing of strawberries in the home 
garden. 

Assignment. — ^R. A. Oakley. 

Proposed expenditures, JPi5-i 6.— $1,500. 

Diitek Bulbs: 

Object. — Congressional distribution of Dutch bulbs. 

Procedure. — Standard varieties of tulips and narcissus are purchased on 

competitive bids, principally from firms in Holland, and distributed on 

congressional requests. 
Location. — ^Washington, D. C. 
Date begun.— 1902. 

Results. — ^Encouragement of the growing of Dutch bulbs. 
Assignment. — R. A. Oakley. 
Proposed expenditures, 1915-16.-^2,600. 

KiMellaneons Seeds and Plants: 

Object. — Congressional distribution of miscellaneous seeds and plants. 

Procedure. — Miscellaneous seeds and rose bushes, ornamental shrubs, and 
other plants are purchased on competitive bids and distributed on con- 
gressional requests. 

Location. — ^Washington, D. C. 

Date begun. — 1902. 

Results. — Encouragement of the growing of ornamentals about the home. 

Assignm,ent. — R. A. Oakley. 

Proposed expenditures, 1915-16. — $4,000. 

Seed Cleaning: 

Object. — ^To remove impurities from seeds purchased for congressional 
distribution and to test seed-cleaning devices. 

Procedure. — Improved modern seed-cleaning machines have been procured, 
together with a full equipment of screens. All vegetable, flower, and 
field seeds containing impurities are thoroughly cleaned before distribu- 
tion. Eixperiments are being conducted in cleaning drug-plant, sugar- 
beet, and other seeds. 

Cooperation. — Drug-Inspection Laboratory, Bureau of Chemistry. 

Location. — Washington, D. C 

Date begun.— 1900. 

Results. — ^Large quantities of field seeds were cleaned; also considerable 
quantities of radish and other vegetable seeds. Successful methods have 
been developed for cleaning senna, celery, and sugar-beet seed. 

Assignment. — R. A. Oakley. 

Proposed expenditures, 1915-16.-^1,000. 

Total, Congressional Dlstrlbntlon, $292,800. 

PURCHASE AND DISTRIBUTION OF NEW AND RARE SEEDS. 

Parekase and Blstrlbntlon of New and Rare Seeds: 

Object. — To disseminate new and rare high-grade seed of crops new to 
sections where the data of the department indicate such crops to be of 
considerable promise. Each package contains a sufficient quantity for 
a preliminary trial, and, where it is at all practicable, the recipient is 
urged to use the seed for the production of stocks for future plantings. 
It is believed that if this practice is followed consistently it will result 
In a material Improvement of the crops of the country. 
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Pnrehase and Distribution of New and Bare Seeds — Continued. 

Procedure. — A list of new and rare seeds worthy of special distrlbutiOD 
is prepared by tbe specialists of the bureau. The sources from which 
such seeds are obtainable and the quantity available for fall delivery are 
ascertained in advance. Senators and Representatives are advised of 
the kinds of seed available and suitable for distribution in their respec- 
tive districts and are asked to submit a list of names of a number of 
reputable farmers in their districts who would be willing to plant and 
care for an area large enough to determine the cost of cultivating and 
harvesting the new crop In their section in conformity with plans out- 
lined by the department. When the reports are received at the close of 
the season they are referred to the respective offices dealing with the 
particular crops involved for their information and for such follow-up 
work as they may deem advisable. The officer in charge of the distribu- 
tion of new and rare seeds is responsible for the finances and has charge 
of all matters involved in the purchase, propagation, testing, and dis- 
tribution of these new and rare seeds, but always in cooperation with 
and through the advice of crop specialists of the office Interested in, the 
particular crops involved. Each office of the bureau to which any crops 
included in the distribution belong prepares the necessary cultural direc- 
tions and report blanks, indicates the quantity of seeds to be Included in 
the package, and takes charge of such reports as may be received from 
growers. 

Location. — Headquarters, Washington, D. G. ; distribution throughout the 
United States. 

Date hegun. — 1914. 

Results. — ^During the fiscal year 1914, 285,000 packages of seed were dis- 
tributed, Including 180,000 packages of seed of new and rare forage crops 
and 105,000 packages of seed of new and improved varieties of cotton. Eadi 
package contained a sufficient quantity for a preliminary trial, and the 
recipient was urged to use the seed for the production of stocks for future 
plantings. Inclosed in each package of seed was a circular giving foil 

. directions for the planting and cultivation of the crop and a report card 
to be filled out by the recipient and submitted to the department Seed 
of the following crops was included in the distribution: Sudan grass; 
f eterita ; Freed sorghum ; dwarf Hegari sorghum ; Grimm, Canadian Va- 
riegated, and Kansas alfalfas; Brabham, Groit, Early Buff, and BnfT 
Oatjang varieties of cowpeas; Haberlandt, Tokio, Mammoth Yellow, 
Ghiquita, Morse, Black Eyebrow, and Manchu varieties of soy beans; 
Kaiser, Bangalia. and Golden Vine field peas; adzuki beans; sumac sor- 
ghum; Kursk millet; dwarf milo; Natal grass; Rhodes grass; Chinese, 
Lyon, 100-Day Speckled, and Florida velvet beans; a grass mixture for 
meadow and pasture; crimson clover; hairy vetch; crown vetch; bur 
clover ; crimson clover ; St. John's rye ; and the Columbia, Dixie, Durango, 
Lone Star, Trice, and Holdon varieties of cotton. 

Assignment. — R. A. Oakley. 

Proposed expenditures, i9i5-i^.— $44,530. 

Total, Seed Distribution, $337,330. 

[Ezteniion.] 

DEMONSTRATIONS ON RECLAMATION PROJECTS. 

Supervision : 

Object. — To supervise agricultural demonstration work on Government 
reclamation projects and to conduct office business In connection there- 
with. 

Location. — Washington, D. C. 

Date begun. — 1914. 

Assignment. — F. D. Farrell. 

Proposed expenditures, J9J5-i 5.— $7,000. 

Field Demonstrations: 

Object. — To encourage and aid the settlers on the reclamation projects in 
the development of local agricultural industries by supplying ii^ormatlon, 
making suggestions, and conducting demonstrations relating to agri- 
cultural Industries and farm practices, and by assisting in the fornui- 
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Fiel4 Demonstratloiis — Continued. 

tlon and conduct of farmers* cooperative organizations, for tlie purpose 
of improTing the methods of production and disposal, methods of secur- 
ing the financial assistance necessary, and bettering agricultural condi- 
tions generally. (See also Bureau of Animal Industry project in refer- 
ence to this work.) 

Procedure. — Field representatives, under the supervision of the Washington 
office, stationed on the reclamation projects, operate in direct coopera- 
tion with the settlers in furtherance of the objects outlined above. 

CooperatUm. — ^Bureau of Animal Industry, Reclamation Service, individual 
farmers, and various farmers* organizations. 

LocatiofL — California (Yuma project), Idaho (Boise and Minidoka proj- 
ects), Montana (Huntley project), Nebraska- Wyoming (North Platte 
project), Nevada (Truckee-Carson project), Washington (Tieton proj- 
ect.), and Wyoming (Shoshone project). 

Date begun.— 'IQli. 

Results. — ^The year has been devoted to the organization of agencies for 
the promotion of agricultural Industries on the reclamation projects. 
This has been carried on by the employment of an agent on each of 
seven projects. Each of these agents has devoted his time to the pro- 
motion of some particul9.r industry or small group of industries by en- 
couraging the farmers to organize into associations and giving them 
advice in regard to the problems which the farmers meet in connection 
with these industries. Work on the Boise, Minidoka, and Tieton projects 
is devoted to demonstrations in dairying and other live-stock industries; 
on the Huntley and Truckee-Carson projects, to dairying and swine pro- 
duction; on the North Platte project, to hog production; and on the 
Shoshone project, to dairying and swine production. On most of the 
projects the work has not been under way long enough to show any 
definite results. On the North Platte project, where work was begun 
July 1, 1914, considerable progress has been made in the control of hog 
cholera. Hog raising Is becoming one of the principal Industries of the 
project, and during the year the number of swine increased from 14,000 
to 22,000, and from July 1 to December 31, 1914, 135^ carloads of hogs 
were marketed. On the Truckee-Carson project, where work was begun 
r;in September, 1914, good progress has been made in establishing the 
'-dairy Industry on a substantial basis, and the swine industry is gradually 
attracting more attention. Ck)operatlve demonstrations have been ar- 
ranged with a number of farmers with a view to determining the best 
methods of producing crops to supplement alfalfa in the feeding of hogs 
and dairy cattle. 

Assignment. — F. D. Farrell, in charge ; Boise project, H. A. Ireland ; Hunt- 
ley project, Carl Christopher; Minidoka project, E. F. Rlnehart; North 
Platte project, Charles S. Jones; Shoshone project, Don 6. Magruder; 
Tieton project, R. P. Bean ; Truckee-Carson project, L. E. Cline. 
Proposed expenditures, 1915-16.,— 93SyOOO. 

T»U1, Demonstrations on Beelamation Projects, $40,000. 
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FOREST SERVICE. 

GENERAL ADMINISTRATION. 

Offices of the Forester and District Foresters: 

OJ)ject. — ^Direction and control of all administrative and research activities 
of the Forest Service. 

Procedure. — ^The administrative work of the Forest Service comprises (1) 
administration of the national forests, (2) purchase of lands on the 
watersheds of navigable streams, (3) protection of forested watersheds 
of navigable streams, In cooi)eration with States, and (4) application 
of forestry to private timberlands. The research work comprises stndies 
In dendrology, forestry, the utilization of forest products, and the most 
eflPective use and improvement of grazing lands. Preference is given to 
problems arising In the administration of the national forests; but the 
investigations also include the forest and allied interests of the country 
at large. The administrative work is conducted through five branches 
at Washington, of Operation, Lands, Silviculture, Grazing, and Acquisi- 
tion, respectively, each in charge of an assistant forester, and the office 
of the chief engineer. A sixth branch similarly directs the greater part 
of the research work. The field execution of both administrative and 
research work within their respective territories is directed by seven 
district foresters, each of whose offices includes a staff of experts cor- 
responding to the branch chiefs at Washington. 

Each national forest is administered by a supervisor with a corps of 
forest rangers and guards. The supervisors in charge of the 155 national 
forests and the directors of the 8 field experiment stations report directly 
to the district foresters. The Forest-Products Laboratory at Madison, 
Wis., reports directly to the chief of the branch of research at Wash- 
ington. The bulk of national-forest business is transacted in the super- 
visors' and district offices, but transactions of large Importance and mat- 
ters of policy are passed upon by the Forester. General control and 
uniformity in the application of policies are maintained through field 
Inspection by the Forester and his staff of assistant foresters and forest 
Inspectors. 

Location. — ^Washington, D. C. (Forester and district forester in charge of 
District 7) ; and district offices at Missoula, Mont, Denver, Colo., Albu- 
querque, N. Mex., Ogden, Utah, Snn Francisco, Cal., and Portland, Oreg. 

Date begun. — Division of Forestry organized as an administrative unit 
In 1881. 

Assignment. —U. S. Graves, A. F. Potter, F. A. Sllcox, Smith Riley, A. C. 
Rlngland, L. F. Kneipp, Coert Dubois, George H. Cecil, William L. Hall. 

Proposed expenditures, i 9 iJ-i^.— $69,946. 

Law Work: 

Object. — ^Performance of all legal work on behalf of the Forest Service. 

Procedure. — The Solicitor of the Department of Agriculture assigns from 
his office to each Forest Service district an assistant who becomes a 
member of the executive force of the district, gives advice on legal matters 
to the district forester and his assistants, prepares contracts, leases, and 
other legal papers, and, subject to approval by the Solicitor, renders 
decisions on legal questions and institutes suits for trespass and other 
violations of national forest laws. 

Cooperation. — Department of Justice. 

Location. — Washington, D. C, and district headquarters. 

Date begun.— 190S ; transferred to Solicitor's office In 1910. 

Assignment.— B.. W. Williams. 

Proposed expenditures. 1915-16.— ^21,390, Including $5,200 allotted to th« 
Office of the Secretary (Forest Appeals). 

212 
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Aeeoiuts: 

Object.— To receive and disburse the money and keep the financial and ap- 
pointment records of the Forest Service. 

Procedure. — The fiscal agent at Washington has general charge of all fiscal 
matters pertaining to the Forest Service and also immediate charge of 
accounts work in District 7. The district fiscal agents receive and dis- 
burse money, keep financial and appointment records, and supervise the 
accounting work on the national forests in their reEq;)ective districts. 
Periodical reports are made to Washington and the quarterly accounts 
with the Treasury Department are transmitted through the fiscal agent 
at Washington. Greneral accounts are kept by the fiscal agent in Wash- 
ington, while the details of receipts and expenditures are kept by the 
district fiscal agents, who in turn rely upon the national-forest super- 
visors for more itemized detail with regard to costs, etc. 

Location. — ^Washington, D. O., and district headquarters. 

Date heffun, — 1905 ; present organization established in 1908. 

Astignment. — M. E. Fagan. 

Proposed eanfenditures, i9i5-itf.— $87,145. 

Editorial Work: 

Object, — Supervision and conduct of activities for diffusing a general 
knowledge of the principles and practice of forestry ; preparation of For- 
est Service manuscripts for publication; proof reading; handling of re- 
quests for publications and of Job printing; and development, custody, 
and use of exhibit material and lantern slides. 

Procedure. — Diffusion of information of educational value through exhibits, 
addresses^ the press, and cooperation with educators, schools, and insti- 
tutions ; technical and literary review of manuscripts for publication. 

Cooperation. — Exposition authorities desiring the use of exhibit material 
without cost to the Government ; teachers and others desiring the use of 
lecture materials or sets of photographs for purposes of public instruc- 
tion. 

Location. — Washington, D. C. 

Date begun.— 190^. 

Results. — In 1914 this office prepared for official publication 37 manu- 
scripts; cared for all printing matters; distributed information; made 
194 loans of lantern slides, 8 loans of exhibit material, and 84 loans of 
sets of photographs to school and library authorities ; colored 831 lantern 
slides, 59 bromides, and 81 transparencies; and made 40 botanical draw- 
ings. 

Assignment. — H. A. Smith. 

Proposed expenditures, 1915-16.— ^36^980. 

Supply Depot and Property Audit: 

Object. — To furnish necessary instruments, equipment, and supplies and to 
keep proper record of same. 

Procedure. — ^The property clerk purchases all necessary supplies, instru- 
ments, and equipment, and issues them to the various forest offices upon 
requisition. The property auditor keeps a complete record of the value* 
location, condition, and disposal of all property purchased and owned 
by the Forest Service. 

Location. — Ogden, Utah. 

Date begun.—iwn. 

Assignment.— A. M. Smith, J. G. Falck. 

Proposed empenditures, iP/5-i(?.— $126,280. 

Total, General Administration, $341,741 (research, $23,800). 
PROTECTION AND ADMINISTRATION OF THE NATIONAL FORESTS. 

OPERATION. 

Snpenrision: 

Object. — To administer and supervise the business organization of the 
Forest Service and fire protection of the national forests. In the fiscal 
year 1915 there were 162 national forests, with an area of approxi- 
mately 186,000,000 acres. The forest force provided by law consists of 
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SnperTislon— Continued. 

149 supervisors, 81 deputy supervisors, 392 rangers, 650 yearlong assist- 
ant forest rangers, and 80 assistant forest rangers for periods not exceed- 
ing six months. 

Procedure. — ^The assistant forester in Washington and the assistant district 
foresters in charge of operation in the seven administrative districts, 
under the direction of the Forester and district foresters, respectively, 
supervise the organization and the business operation of the work on 
the national forests, including such items as personnel, quarters, main- 
tenance, equipment, supplies, and forage, and also the activities of tbe 
protective force. The national forests are divided into districts, eacb 
with a ranger in charge, and during the season of fire danger additional 
assistants are provided. On each ranger's district a fire-detection system 
is maintained by patrol and lookouts. Upon discovery of a fire, tbe 
ranger and his assistants combat It until extinguished, organizing and 
supervising crews of temporary fire fighters when necessary. 

Cooperation. — Forest users, railroad companies, owners of tlmberland, and 
State organizations. 

Location. — Washington, D. C. ; district and national forest headquarters; 
and national forests. 

Date begun, — ^Administration of the national forests was provided for bj 
act of Congress in 1897. The first express appropriation for the protec- 
tion of the public timberlands was passed in 1872. 

Assignment. — James B. Adams. 

Proposed expenditures, iPi5-itf.— $2,653,929. 

Geography: 

Object, — Preparation of forest maps and photographs, compilation of 
forest statistics, and determination of the legal status of lands within 
the national forests. 

Procedure. — ^Topographic and outline maps for use in the administration 
of the national forests are prepared from field sheets or notes, and the 
lithographing of the maps is performed in the Geological Surv^ plant 
Negatives taken in the field by forest officers are developed and pboto 
prints made therefrom upon requisition and approval by the proper 
officials. Statistics of various administrative transactions are annually 
called for from each forest for compilation and preservation in ptf- 
manent volumes of the forest atlas. The work on the status of lands 
involves the examination and copying of records of the General Land 
Office, in addition to the assembling and verification of data submitted by 
field or district officers. 

Cooperation, — Geological Survey, General Land Office, Coast and Geodetic 
Survey, and Census Bureau. 

Location. — Washington, ty. C, and district headquarters. 

Date J)egwi.—1901. 

Results. — ^The Office of Geography Includes the Sections of Atlas, Drafting. 
Photography, and Status. During the fiscal year 1914 the principal work 
accomplished was as follows: Cooperation in the preparation of litho- 
graphic plates and the printing of 119,615 copies of forest maps; compila- 
tion of the statistical volume of the forest atlas ; forest and title classlflca- 
tion and sllvlcultural maps, 890; topographic and outline maps, 964; 
miscellaneous drawings, 436; negatives developed, 5,620; photo prints 
made, 50,239 ; bromide enlargements and transparencies, 666 ; lantern 
slides, 1,340. The section of Status made reports on the titles and areas 
of lands covering 25,335 sections; 2,836 sheets of field notes of surveya 
and 6,144 additional reports upon land titles to district foresters. 

Assignment. — Chas. A. Kolb. 

Proposed expenditures, iPi5-i5.— $123,370. 

ImproTements: 

Ohjeci. — Construction and repair of roads, trails, telephone lines, fire- 
breaks, fences, corrals, buildings, bridges, water improvements, etc. 

Procedure. — Forest supervisors recommend improvemoit projects regarded 
as necessary for national-forest administration, and aifter approval by 
the district forester the work is performed under the immediate super- 
vision of the supervisor and the local ranger force and such spedaliiEed 
assistants ns can be furnished from the district forester's ofllce. 
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ImproTements — Continned. 

Cooperation. — States, counties, telephone companies, and other organisa- 
tions in the construction and maintenance of roads, trails, telephone 
lines, etc. 

Location. — National forests. 

Date fteiyun.— 1907. 

Results. — ^The estimated value of permanent improvements on the national 
forests at the close of the fiscal year 1914 was $4,400,000. 

Asaiffnment. — O. 0. Merrill. 

Proposed expenditures, i5i5-i6.— $729,017. 

Total, Operation, $3,506,316. 

SILVICULTURE. 

Saperrlaion: 

Object. — ^Administration of timber sales, timber reconnoissance, timber and 
fire trespass, reforestation, administrative use, free use, and insect con- 
trol ; also review and approval of working plans for the better adminis- 
tration of the forests and the conduct of the cooperative projects with 
Eastern States and timberland owners. 

Location. — ^Washington, D. C, and district ofBces. 

Date hegun.— 1907. 

Assignment. — TV. B. Greeley. 

Proposed expenditures, i5i5-ie.— $74,620. 

Timber Sales: 

Object. — Sale of timber on the national forests. 

Pvocedure. — ^Timber sales are made in accordance with the acts of June 4, 
1897, and of August 10, 1912, the former providing for commercial sales 
and the latter for sales at cost to homestead settlers and farmers. Com- 
mercial sales are made at the appraised value of the timber and those in 
amounts over $100 in value must be advertised for competitive bids. 
Sales at cost are not advertised. Authority is delegated to the district 
foresters, forest supervisors, and forest rangers to conduct negotiations 
and consummate sales within prescribed amounts. Larger sales are made 
by the Forester. 

Cooperation. — ^Advice rendered upon request to States and homesteaders for 
disposal of timber contiguous to national-forest timber proposed for sale. 

Location. — ^Washington, D. C. ; district offices; and national forests. 

Date 6€^«n.— 1899. 

Results. — In 1914 contracts were entered into for the sale of over 1,500,000,- 
000 feet of national-forest timber, valued at more than $3,500,000. In 
addition to the timber sold, there were tracts aggregating nearly 
3,000,000,000 feet appraised and approved for advertisement and sale. 

Assignment.^V^. B. Greeley, R. Y. Stuart. 

Proposed expenditures, J915-16.— $279,339. 

Timber Seeonnoissanoe: 

Object. — ^To determine national-forest timber resources, particularly avail- 
able timber supplies. 

Procedure. — ^Under organized crews estimates of the standing timber are 
made, silvical and logging data essential to timber sales secured, and 
topographic and cultural data obtained for base maps of the area. 

Location. — Washington, D. C. ; district offices ; and national forests. 

Date begun. — 1906. 

Results. — During the fiscal year 1914 estimates, surveys, maps, and detailed 
data on the character and condition of the timber and methods of ex- 
ploitation were obtained for 2,41^3,598 acres of jiational-forest land. 

Assignment. — W. B. Greeley, R. Y. Stuart 

Proposed expenditures, 1915-16.-4232,105. 

Timber Trospass: 

Object. — To prevent the unlawful cutting of national-forest timber and to 
recover damages sustained from timber trespass. 

Procedure. — ^Upon the detection of timber trespass, an examination of the 
area is made to determine the damages sustained and to ascertain the 
conditions under which the cutting occurred. The trespass report is 
submitted to the appropriate forest officer for review and action. Dis- 
trict foresters are authorized to settle innocent timber trespasses; also 
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Timber Trespass— Continued. 

willful timber trespasses, In which legal proceedings are unnecessary, If 
the estimated damages do not exceed $500. The Forester settles all 
similar cases exceeding $500 and not more than $5,000. Settlement of 
cases with damages exceeding $5,000 Is effected by the Secretary of 
Agriculture. All cases requiring the Institution of legal proceedings are 
reported, through the Forester, to the Secretary of Agriculture for refer- 
ence to the Attorney General. 

Cooperation, — Department of the Interior in cases Initiated by that de- 
partment prior to the creation of the forest. 

Location. — Washington, D. C. ; district offices; and national forests. 

Date begun. — The first express appropriation for the prevention of depre- 
dations on public tlmberlands was passed In 1872. 

Results, — Timber trespass on the national forests continues to diminish 
in extent. At the end of the fiscal year 1914 there were 56 pending cases. 

Assignment. — ^W. B. Greeley, R. Y. Stuart. 

Proposed expenditures, 1915-16, — $7,862. 

Fire Trespass: 

Object. — To prevent the destruction of national-forest timber from fires 

attributable to negligence or malice, and to recover damages sustained 

from fire trespass. 
Procedure. — Same as preceding project. 

Location. — Washington, D. C. ; district offices; and national forests. 
Date fte^ttti.— 1872. 
Results. — At the end of the fiscal year 1914 there were 26 fire-trespass cases 

pending, as against 27 pending at the close of 1913 and 42 at the close 

of 1912. 
Assignment. — ^W. B. Greeley, R. Y. Stuart. 
Proposed expenditures, i9i5-7ff.— $6,189. 

Free Use: 

Object. — ^To grant free use of national-forest timber for domestic purposes 
to bona-fide settlers, miners, residents, and prospectors, and for public 
purposes to other branches of the Federal Government. 

Procedure. — ^Upon application from persons entitled to the privilege, timber 
is granted free of charge for certain uses specified by law. The cutting 
and removal of the timber Is required to be conducted In accordance with 
the terms of the permit and the regulations prescribed by the Secretary of 
Agriculture. Authority is delegated to the district forester, forest super- 
visor, and forest rangers to Issue free-use permits within specified 
amounts Permits in excess of the district forester's authorization are 
approved by the Forester. 

Location. — Washington, D. C. ; district officers ; and national forests. 

Date begun:— lSd7. 

Results. — During the fiscal year 1914 39,466 free-use permits were issued, 
aggregating 120,575,000 board feet of timber, valued at $183,223.09. 

Assignment.— W. B. Greeley, R. Y. Stuart. 

Proposed expenditures, i»i5-i(5.— $34,593. 

Insect Control: 

Object, — ^The protection of national forests against insect infestation. 

Procedure. — The control of infestations and the elimination of infested 
trees are effected as far as practicable by timber sales, free use, and 
administrative use. When this is not practicable, control projects are 
organized and conducted by the Forest Service personnel as t&r as 
available funds permit. 

Cooperolion.— Bureau of Entomology, States, and private owners of timber 
contiguous to national forests. 

Location. — Washington, D. C. ; district offices ; and national forests. 

Date begun.— 1901. 

Residts. — During the fiscal year 1914 the bulk of the control operations 
was confined to stamping out Infestations which threatened the more 
accessible and valuable stands of timber on the Stanislaus, Sierra, 
Trinity, and Klamath National Forests in California, the Deerlodge and 
Flathead National Forests in Montana, and the Ochoco National Forest 
In Oregon. 

Assignment.— W. B. Greeley, R. Y. Stuart 

Pfr>posed expenditures, 19i5-i6.-$35,798. ^^^^^^^^^ ^^ GoOglc 
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Beforestatloii: 

Object. — To reforest natioual-forest areas entirely denuded or scantily 
covered with forest growth; also to secure seed and to maintain nnr* 
series for the production of planting stock. 

Procedure. — ^The work is planned and conducted on the basis of restocking 
annually approximately 14,000 acres by planting and 2,500 acres by direct 
seeding. Permanent Forest Service nurseries produce the required 
amount of stock for planting. Native seed is collected from the national 
forests, and exotic seed, of which but a small supply is used for planting 
stock in the nurseries, is purchased. 

Location. — ^Washington, D. G. ; district offices ; and national forests. 

Date begun.— 1901. 

Results. — ^During the fiscal year 1914, 6,632.94 acres of national-forest land 
were sown to tree seed and 14,045.17 acres were planted. 

Assignment.— W. B. Greeley, R. Y. Stuart 

Proposed ewpenditures, 1915-16.— 4lQiQ,027. 

DeTelopment of Private Forestry: 

Object. — ^Development of such lines of improved management through sug- 
gestion, experiment, and demonstration as may be found practicable 
without attempting elaborated or comprehensive working plans. 

Procedure. — ^This work consists of keeping in constant touch with timber^ 
land owners and operators in the more important regions, attending their 
meetings, cultivating their acquaintance, making arrangements for ex- 
periments and demonBtrations when practicable, giving suggestions and 
advice on specific improvements in handling lands or conducting logging 
operations, and tlie like. 

Location. — Washington, D. C. 

Date begun.— 1S9S. 

Results. — Examination has been made of a number of tracts where forestry 
is now being practiced. 

Assignment. — B. S. Bryant. 

Proposed eaipenditures, 1915-16. — $8,200. 

State Cooperation: 

Object. — (1) To assist States in conserving their forest resources; (2) to 
compile State forestry laws; and (3) to cooperate in protection of 
forested watersheds of navigable streams from fire, under section 2 of 
the Weeks law (Mar. 1, 19U). 

Procedure. — The foregoing objects are accomplished (1) by correspondence 
or field examinations and reports on special problems; (2) by arrang- 
ing laws according to subjects which will show what the State has or 
has not done in forestry legislation and using the compilation chiefly 
in connection with coi^espondence ; and (3) by an agreement with ea<di 
State, under which Federal expenditures are incurred for the employ- 
ment of forest-fire patrolmen, provided the State expends at least an 
equal amount for fire-protection purposes. 

Cooperation. — In connection with (1), under "Object" State forestry de- 
partments, private forestry associations, and similar organizations; and 
(3) with States of Maine, New Hampshire, Vermont. Massachusetts, 
Connecticut, New York, New Jersey. Maryland, West Virginia, Ken- 
tucky, Michigan, Minnesota, South Dakota, Montana, Idaho, Washing* 
ton, and Oregon. 

Location. — Washington, D. C. 

Date begun. — 1888. 

Results. — ^A large number of States have been encouraged to adopt sound 
forest policies through the passage of progressive legislation. The com- 
pilation of State forestry laws has produced very wide educational 
results in showing which States have adopted the most advanced and 
practical forestry laws. Approximately 13,000,000 acres of forest land 
have been protected from fire, and the people have been educated to the 
needs of fire protection. 

Assignment. — J. 6. Peters. 

Proposed expenditures, 1915-16.— ^10^^200. 

ToUl, SUTienltnre, |842,988. 
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GRAZING. 

National-Forest Range Managrement: 

Object. — ^Administration and general supervision of all matters pertaining 
to the grazing of live stoclc upon national forest ranges, indndlng 
recommendations to the Secretary of Agriculture regarding the number 
and kind of stock to be grazed on each forest each year; the establish- 
ment of grazing periods and grazing fees for each kind of stock ; diviflion 
of the range between different kinds of live stock and the owners tJiereof ; 
general supervision of stock grazed upon the forests ; prevention of stock 
losses; enforcement of Federal and State quarantine regulations; pro- 
tection of fish and game; development of forage resources; prevention 
of damage to forest growths and watersheds; determination of improved 
methods of handling live stock ; range reconnolssance ; extermination of 
predalory animals. 

Procedure, — The Washington office, through the district forester located in 
each of the seven separate districts, directs the work of administration in 
handling the live stock under permit on the forests. It secures from the 
Secretary of Agriculture his approval of the number of stock which 
should be grazed upon the forest ranges and designates the yearlong 
charge for each class of stock. The district foresters distribute the stock 
and establish fees for shorter periods than the yearlong. All trespass 
cases in which civil or criminal suits should be instituted for grazing 
stock upon national-forest lands without permit or in violation of 
any of the grazing regulations are forwarded from each district to be 
handled by the Washington office, and, if approved, are forwarded to the 
Solicitor of the department with proper recommendations. In all co- 
operation between the Forest Service and other bureaus of either the 
Department of Agriculture or other departments, the correspondence 
comes from the district foresters to the Forester and is taken up by the 
Forester with the proper bureau. Requisitions from the district for- 
esters for supplies of fish for stocking streams on national forests, 
requests from permittees for vaccine for prevention of blackleg In cattle, 
cooperation in the destruction of predatory animals, advice as to poison- 
ous plants, and the identification of all forage plants are sent direct to 
the Forester, and in turn forwarded to the proper bureau with such 
recommendations as may seem best. Appeals by permittees from the 
decision of the supervisors and district foresters are also decided by the 
Forester. Members of the office make field and office inspections during 
the year in order to correct errors in the management of the forests or 
handling of the routine correspondence or files in the supervisors* offices. 
An extensive herbarium is maintained in Washington, which includes 
over 3,500 separate specimens gathered by forest officers In the field. 

Cooperation. — Bureaus of Plant Industry, Animal Industry, and Biological 
Survey; Bureau of Fisheries; State live-stock officers; State fish and 
game wardens; over 125 officially recognized organizations of stock 
growers using national forests. 

Location. — Washington, D. C, and district and national forest headquarters 
in 25 different States and Territories. 

Date heffun.—1905. 

Results. — Receipts from grazing fees approximate $1,000,000 per year. 
Average volume of permit business transacted: Paid permits, 29,000. 
involving approximately 1,600,000 cattle, horses, and swine, and almost 
8,000,000 sheep and goats, exclusive of natural increase and stock exempt 
from permit; free-crossing permits. 2.400, authorizing the passage of 
about 60,000 cattle and horses and 4,000,000 sheep and goats ; free permits 
on account of private land, 1,500, Involving over 69,000 cattle and horses 
and 400,000 sheep and goats. Range conditions are from 25 to 100 per 
cent better than when national forests were created. Ranges have been 
equitably apportioned between qualified applicants. Orderly and system- 
atic handling of the range has prevented overgrazing and improper 
use, lessened erosion, increased the forage productivity of denuded areas, 
eliminated friction between stock growers, checked the spread of stodE 
disease, and protected each permittee in the use of his allotted range. 
The ravages of predatory animals have been reduced. Areas containing 
poisonous plants have been located and marked. All Federal and State 
quarantine regulations have been enforced. The range investigative work 
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has resulted in tlie introduction of improved metliods of liandling stock, 
the utilization of previously unused ranges, and the general dev^opment 
of the forage resources. 

Assiffnment.'—A. F. Potter, Will C. Barnes, J. W. Nelson. 

Proposed expetvditurea, 1915-16.— i2I9fi7d. 

LANDS. 

Snperrision: 

Object. — General supervision of all matters relating to the application of 
public-land laws to land within national forests and the uses of national- 
forest lands for purposes other than timber sales and grazing. Thia 
branch includes activities relating to boundary examinations, claims, 
administrative sites, settlement; leases under the act of February 28, 
1889, of land near mineral springs; leases of other lands under the act 
of March 4, 1915; special uses and rights of way, occupancy trespass, 
land dassiflcation, land exchange, and entry surveys. 

Cooperation, — General Land Office, Geological Survey, Reclamation , Serv- 
ice, and the Office of Indian Affairs. 

Location. — Washington, D. C, and district headquarters. 

Date begun.— 1901. 

Assignment. — B. A. Sherman. 

Proposed expenditures, 1915-16. — $53,355. 

Boundary Examination: 

Object. — ^Revision and correction of forest boundaries. 

Procedure. — ^Areas of doubtful or uncertain value for forest purposes or 
possible value for agriculture lying near the exterior boundaries of the 
forests are inspected by special land examiners assigned either from the 
forest force, the district office, or the Washington office, according to the 
difficulties of the case. The map and reports resulting from this inspec- 
tion are considered and approved by the local forest supervisor and 
transmitted to the district forester with appropriate recommendations. 
They are there further scrutinized and forwarded to the Forester with 
recommendations. Here the status records are verified and, if the 
Forester approves elimination, the matter is submitted to the Secretary 
for final consideration. The proclamation diagrams are prepared by the 
Forest Service. The proclamation or Executive order is signed by tl^e 
President. 

Cooperation. — ^Department of the Interior. 

Location. — Washington, D. C. ; district headquarters ; and national forests. 

Date begun. — 1897. 

Results. — In the main, the boundaries of the national forests may be said 
to be reasonably permanent. The lines have been carefully drawn to 
include, so far as practicable, only those lands which upon examination 
have been found to be valuable for timber or watershed protection pur- 
poses. Boundary changes which may be made in the future will be 
based on the results secured through the classification of the forests and 
a study of the economic conditions surrounding each. Usually the 
changes will involve only comparatively small areas, generally resulting 
in the exclusion of limited tracts having either very low value for 
forest purposes or some real value for agriculture. 

Assignment. — B. L. Wheeler. 

Proposed expenditures, 1915-16.— ^61,153. 

CitAm: 

Object. — ^The Investigation of all matters relating to the acquisition of title 
under the public land laws to lands within national forests. 

Procedure. — ^IJpon receipt by a forest supervisor of a notice from the local 
land office of intention of a claimant to ask for patent, or when a claim 
is being asserted without complying with the requirements of the law and 
in such a manner as to interfere with national-forest administration, a 
report of all material facts is prepared by a qualified examiner and for- 
warded by the supervisor to the district forester. The report, with aj)- 
proprlate recommendations, is submitted by the district forester to the 
Chief of Field Division, General Land Office, for appropriate action. When 
hearings are ordered by the Commissioner of the General Land Office, 
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ClAims — Continued. 

forest officers appear thereat and testify as to the facts of which they 

have knowledge. 
Cooperation. — General Land Office; Office of the Solicitor, Department of 

Agriculture. 
Location. — ^Washington, D. 0. ; district headquarters ; and national forests. 
Date begun.-— 1S91. 
ResiUts. — During 1914, 1^21 individual tracts of land in the national forests 

passed into private ownership through the patenting of claims, and 287 

entries of all descriptions were canceled. 
Assignment. — Charles H. Squire. 
Proposed expenditures, 1915-16. — $53,810. 

JLdministratiTe Sites: 

Object. — Selection of areas within or near national forests for use as ad- 
ministrative quarters for forest officers and temporary employees. Areas 
within national forests are also posted for utilization sites, such as log- 
ging camps, mill sites, banking grounds, nursery sites, and similar uses. 

Procedure. — Areas within national forests which are needed or shortly will 
be needed for administrative purposes are selected by forest officers, the 
boundaries marked, and the location posted, and when funds are available 
improvements are constructed thereon commensurate with their uses. 
Records of the boundaries of such tracts are filed in the district offices. 
Areas near or adjacent to national forests on unappropriated public do- 
i main, which are desired for administrative uses, are withdrawn by pre^- 

dential proclamation under the act of June 25, 1910, and thereafter 
posted and improved the same as those within. Administrative sites no 
longer needed are released and then revert to their former status. 

Cooperation. — Executive Department and General Land Office. 

Location. — ^Washington office, district offices, and national forests and ad- 
jacent lands. 

Date begun.— 190Q. 

Results. — New sites have been withdrawn and posted, former established 
sites examined, and such as were no longer needed released in whole or 
in part. 

Assignment. — F. L. Harvey. 

Proposed expenditures, iPi5-iff.— $9,434. 

Settlement: 

Object. — To examine and list for entry lands chiefly valuable for agricul- 
ture and not needed for public purposes, upon application or otherwise, 
and to assist bona fide applicants in securing title to such homestead 
lands within national forests under the act of June 11, 1906. 
Procedure. — Application on regular blank forms furnished by the Forest 
Service is made out by the applicant and certified to before a forest 
officer, unless the securing of such certification will entail unnecessary 

; hardship. The application is then forwarded to the district forester, 

from whence, if the tract has not been previously classified, it Is sent 

; for examination in the field and report thereon. If the land has been 

previously classified, the application is returaed and the applicant ad- 

' vised of the previous action taken. The applicant is accorded an oppor- 

tunity to accompany the examiner when the examination is made, if he 
80 desires. Upon the oompletlon of the report, it is submitted to the 

' district forester and, if approved by him, a list letter is prepared for the 

signature of the Secretary of Agriculture and forwarded to the Forester. 
If not approved, the applicant is so notified, the reasons for the rejection 
of the application being stated. Upon receipt of the listing letter by the 
Forester, if found regular, it is forwarded to the Secretary of Agricul- 
ture for signature and submission to the Secretary of the Interior, by 
whom the area is restored to entry under the act of June 11, 1906. An 
appeal may be made to the Forester and Secretary of Agriculture from 
the rejection of the application by the district forester if filed within 30 
days from receipt of such rejection letter. 
Cooperation. — General Land Office. 

Location. — Washington. D. C. ; district headquarters; and national forests. 
Date b€gu7i.—1906. 
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Settlement — Continued. 

Results. — Since tlie passage of the forest homestead act of June 11, 1906, 

there have been listed for entry 15,521 individual tracts, with an area of 

over 1,684,000 acres. 
Assignment, — F. L. Harvey. 
Proposed expenditures, i575-ifi.— $115,381. 

Special Uses and Bights of Way: 

Object. — The authorization of use of national-forest lands whenever this 
can be done without interfering with the purposes for which the forests 
were established. Rights of way for railroads, irrigation works, tele- 
phone and telegraph lines, and public roads are permitted, as well as 
the use of lands for summer residences, hotels, resorts, and other like pur- 
poses Special restrictions, in cooperation with interested municipalities, 
are placed on the use of lands in watersheds from which the munici- 
palities obtain water for general municipal and domestic purposes. In- 
definite permits are granted under the act of June 4, 1807, term permits 
under the act of March 4, 1915, and rights of way under various laws 
relating to the subject 

Procedure. — Rights of way amounting to easements are secured through 
filing maps In the proper local land offices in accordance with the require- 
ments of the Department of the Interior. Maps are referred to the 
Forest Service for Investigation of the proposed location of the right of 
way and the securing of stipulations for the protection of the forests. 
When the latter are obtained, a report prepared in the office of the 
district forester is submitted to the Secretary of the Interior through 
the office of the Secretary of Agriculture. Other special-use permits are 
obtained on application to the forest supervisors. Reports on applica- 
tions are made by the forest rangers and the permits in general are 
granted by the supervisors. In cases where the permits are granted by 
the district forester or the Forester, the forest supervisor submits a 
report on which the action is based. 

Cooperation. — ^As to rights of way. General Land Office; as to certain 
watersheds, the municipalities interested therein. 

Location. — Washington, D. C; district headquarters; and national forests. 

Date &ei7wn.—1898. 

Results. — ^At the close of 1914 there were 17,048 permits In effect author- 
izing the occupancy of small areas for miscellaneous uses. Ninety-six 
rights of way amounting to easements were granted during the year. 

Assignment. — Charles H. Squire. 

Proposed expenditures y i9i5-i(?.— $33,500. 

Oeenpaney Trespass ^ 

Object. — ^The prevention of Illegal occupancy of national-forest lands. 

Procedure. — The facts relating to an unpermitted occupancy of national - 
forest lands are obtained by the forest supervisor and submitted by him 
to the district forester. The latter, if unable to adjust the matter, 
forwards the report to the assistant to the Solicitor, who, if the facts 
warrant, recommends that the Department of Justice be asked to insti- 
tute appropriate proceedings to protect the interests of the United States. 

OooperatUm. — Solicitor of the department. 

Location. — ^District foresters' headquarters and national forests. 

Date begun.-— 18Q7. 

Results. — Cases of this character have almost entirely disappeared. 

Assignment. — Charles H. Squire. 

Proposed expenditures, W 15-16. — $1,572. 

Eitry Surreys: 

Object. — ^The final survey for patent of homesteads on the national forests 
initiated under the forest-homestead act of June 11, 1906, and the act of 
March 8, 1899. 

Procedure. — Upon request by the district forester the United States sur- 
veyor general issues to the Forest Service surveyor detailed special 
instructions for the entry survey of each homestead claim. After the 
survey is executed in the field the necessary plat and field notes are 
prepared, and submitted to the surveyor general. When approved by 
him these returns are transmitted to the General I^and Office in Wash- 
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Entry Surveys— ContinuecL 

ington. If found correct, the survey is accepted by the Commissioner of 
the General Land Office and photographic copies of the plat (made by 
the Forest Service) are supplied to the homestead entryman and to the 
local land office for use in the submission of final proof upon the entry. 

Cooperation, — General Land Office and United States surveyors generaL 

Location. — ^Washington, D. C, and district headquarters. 

Date begun. — 1913. 

Results, — In the two years since this work was undertalsen 1,200 homestead 
claims have been surveyed in the field. Five hundred of these surveys 
have been approved by the several United States surveyors goieral, and 
200 of these have been finally accepted by the General Land Office. The 
remaining 800 are now awaiting acceptance by the General Land Office. 
Plats and field notes of the other 700 cases are either in course of 
preparation or else are pending before United States surveyors gaieraL 

Assignment, — R. V. R. Reynolds. 

Proposed expenditures, iPi5-i 6.— $86,455. 

Land Glassifleatloii : 

Object, — The classification and segregation of lands within the national 
forests that may be opened to settlement and entry under the homestead 
laws applicable to the national forest or that should properly be elimi- 
nated therefrom; also the designation and segregation of all lands 
required permanently for national-forest puriwses. 

Procedure, — ^Thorough field examination forms the basis of the work. Tbis 
includes the gathering of information relative to the topography, climate, 
accessibility of the land, character of the soil; amount, character, and 
value of the standing timber ; value of the land for watershed protection, 
and the use which is being made of other similar land in the vicinity. 
Detailed maps are prepared, illustrative especially of the timber and soil 
conditions, and these maps, accompanied by typewritten reports, are 
submitted by the local fprest supervisor to the district forester for review. 
After approval by the district forester, the reports and maps are acted 
upon by the Forester and then submitted to the Secretary of Agriculture 
for final action. Approval by the Secretary results in the official classifica- 
tion of the land involved. 

Cooperation. — Bureau of Soils. 

Location. — Washington, D. C, and district and national-forest headquarters. 

Date begun.— 1^12. 

Results. — To date 18,177,203 acres have been finally reported upon and 
classified. Lands found to be "chiefly valuable for agriculture" eitlier 
have been listed, and thus made available for entry under the forest- 
homestead act of June 11, 1906, or have been eliminated from the na- 
tional forests and restored to the public domain. 

Assignment. — John D. Jones. 

Proposed expenditure, 19i5-7^,— $119,222. 

Land Exchange: 

Object. — Consolidation of national-forest lands by exchange with States or 
persons owning land within national-forest boundaries, upon the basis 
of equal values and areas, to obtain economy and efficiency in adminis- 
tration and protection of the lands of each of tibe parties. 

Procedure. — Under special acts of CJongress, field examinations by ap- 
praisers are made of lands to be exchanged. Reports of examiners are 
submitted through the district forester's office to the Forester for approval 
of the Secretary of Agriculture. When approved the Secretary of the 
Interior is asked to accept reconveyances of private or State lands and 
issue patents to the Government lands agreed upon in exchange. 

Cooperation. — Department of the Interior. 

Location. — Washington, D. C. ; district headquarters; and national forests. 

Date dei^un.— 1909. 

Results. — ^With private owners, 3,841 acres have been exchanged and 25,428 
acres are pending approval. With the State of South Dakota, 11,000 
acres have been exchanged and conveyances involving 49.143 acres are 
pending in the Department of the Interior. There are also pending io 
the Department of the Interior 548,157 acres to be exchanged with Idaho. 
Work is also progressing on, exchanges with the following States: Hon- 
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Ljui4 Exehanire — GontinnecL 

tana, 766,000 acree; Washington, 575,455 acres; Michigan, 16,000 acres; 
and Oregon, 25,989 acres. 
Assignment, — ^E. A. Sherman. 
Proposed expenditures, 191&-16.—VSO,000. 

Total, Lands, $573,882. 

ENGINEERING. 

AdTlee on Engineering Matters: 

Oh fed. — ^To give advice and make recommendations upon general engineer- 
ing problems encountered in connection with work in the various branches 
of the Forest Service, such as trail, bridge, and telephone construction, 
methods of surveying, etc., and to determine water-power values in settle- 
ment and boundary cases. 

Location. — ^Washingt6n, D. C, and district headquarters. 

Date &€(rttn.— 1910. 

Assignment, — O. 0. Merrill, T. W. Norcross. 

Proposed expenditures, 1915-16. — $2,200. 

Water Power: 

Object. — Investigations in connection with the development of the water 
resources of the national forests for water power, irrigation, and water- 
supply purposes; development of policy of water-power administration 
upon national forests; preparation and issuance of term permits for the 
occupancy of national -forest land for water-power plants and for trans- 
mission lines ; examination and report to the Department of the Interior 
upon applications for easements for railroad and irrigation purposes 
within national forests. 

Procedure. — Applications for permits for water-power purposes are filed 
with the district foresters, examined and reported upon by the district 
engineers, and referred to the chief engineer for review and approval. 
Applicants execute stipulations for the protection of Government prop- 
erty, for the payment of annual rentals for national-forest land occu- 
pied, for keeping certain records, for complying with State regulations 
of rates and service, and for submitting the property to State or munici- 
pal purchase under certain conditions. Permits for the occupancy of 
the land are issued by the Secretary. Applications for easements are 
filed with the General .Land Office and submitted to the Forest Service 
for examination and report by the district engineers and the chief engi- 
neer. Final approval is by the Secretary of the Interior upon recom- 
mendation of the Secretary of Agriculture. 

Cooperation. — Department of the Interior and certain States. 

Location. — ^Washington, D. C, and district headquarters. 

Date begun.— IQOfi. 

Results. — On July 1, 1914, 184 permits were in effect for water-power proj- 
ects (including transmission lines) and 103 separate permits for trans- 
mission lines. The total power capacity of projects under permit was 
1,067,621 horsepower, an increase of 284,021 horsepower, or 36 per cent 
for the fiscal year. The total number of approved easements now in 
force upon the national forests is approximately 800. 

Assignment. — O. O. Merrill, T. W. Norcross. 

Proposed expenditures, iPi5-i5.--$29,235. 

Bead Constrnction Under the 10 Per Gent Fnnd: 

Object. — Construction and maintenance of roads, trails, and bridges within 
national forests for the purpose of opening new territory to settlement 
and of providing means of communication and transportation to settlers 
within or adjacent to the national forests. 

Procedure. — General plans for road construction are prepared for each 
State to which the appropriation, consisting of 10 per cent of the net 
receipts from the national forests within such State, is applicable. Roads 
are constructed in the order of their importance as fast as funds are 
available. 

Cooperation. — Ofllce of Public Beads and Rural Engineering, county and 
other local governments, corporations, and individuals. 

Location. — ^All national-forest States and Alaska. 

Date begun.— 1912. ^ j 
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Boad Gonstrnetion Under the 10 Per Cent Fund— Continued. 

ResvltB.—jyurlng the year about 450 miles of road and 20 miles of trail 
were built or repaired. Of this total, work on about 200 miles was In 
cooperation with local governments, and on 125 miles with corporations 
and individuals. 

Assignment, — O. C. Merrill. 

Proposed expenditures, 1^15-16,-^10,000. 

Total, Engineering, $41,435. 

ACQUISITION OF LANDS UNDER THE WEEKS lAW. 

Examination and Pnrehase: 

Object. — ^To acquire lands for national-forest purposes on the headwaters 
of important navigable streams. 

Procedure. — Twenty-one purchase areas, comprising 6,966,000 acres, have 
been designated within which the Forest Service invites proposals of 
land, examines and values tracts which are offered, and recommends 
purchases to the National Forest Reservation CJommission, which ap- 
proves and fixes the prices to be paid. 

Cooperation. — Under the act of March 1, 1911, the Geological Survey to 
required to examine lands considered for purchase and to show whether 
they are influential in the protection of the navigability of navigable 
streams. After approval by the National Forest Reservation Commis- 
sion the Office of the Solicitor conducts the title examinations and sub- 
mits reports upon titles to the Attorney General, who must approve the 
titles to all lands before they can be acquired. 

Location. — Lands are being acquired in the following purchase areas, with 
headquarters as stated: 

PURCHASE AREAS. 



State. Name of area. 



New Hampshire | White Mountain . . 

Georgia Georgia 

j Savannali 

N or th Carolina B oone 

' Mount Mitchell... 

' Pisgah 

I Savannah 

' Nantahala 

South Carolina Savannah 

Tennessee .> . . . I Smokv Mountain . 

I White Top 

; Cherokee 

I Unaka 

Virginia Shenandoah 

Natural Bridge... 

i Potomac 

Massanutten 

I White Top 

^^'est Virginia Potomac : 

' Shenandoah 

I Monongahela 



Headquarters. 



Gorham, N. H. 
Blue Ridee, Ga. 
Clayton, Ga. 
Marion, N. C. 

Do. 
AshevlUe, N. C. 
Highlands. N- C. 
.\ndrews, N. C. 
Clayton, Ga., 
Townsend, Tenn. 
A-bingdon, Va. 
Etowah, Tenn. 
Johnson City, Tenn. 
Harrisonburg, Va. 
Buena Vista, Va. 
Woodstock, va. 

Do. 
Abingdon. Va. 
W^oodstock, Va. 
Harrisonburg, Va. 
Elkins, W. Va. 



Date begun. — ^1911. 

Results. — To June 30, 1914, 1,104,529 acres had been approved for purchase* 
at an average price of $5.03 per acre, involving an expenditure ot 
$5,560,202.21, of which 391,114 acres were acquired during the fiscal year 
1914, at an average price of $4.96 per acre. 

Probable date of completion.— About $400,000 of the original appropriation 
is available for further purchases, which will carry the work to approxi- 
mately December 31, 1915. A further appropriation of $2,000,000 per 
year for five years has been recommended by the National Forest Reser- 
vation Commission. 

Assignment. — William L. Hall. 

Proposed expenditures, iSi5-i6.— $502,620 ($102,620 for examinations and 
surveys and $400,000 for purchase), not including $70,000 allotted to the 
Office of the Solicitor of the department and $1,600 to the Office of Ac- 
counts, Forest Service. 
Total, Protection and Administration of the National Forests, $5,846,765. 
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[RcMarch.] 

FOREST INVESTIGATIONS, 

SUPERVISION. 

Sapenrision: 

Object. — ^Administration of forest investigations, protection studies, and the 
BilYicnltaral experiment stations, including inyestigations of wood, wood 
products, the Forest-Products Laboratory, the lumber industiy and other 
wood-using industries, logging cost, mill and market studies, forest sta- 
tistical iuTestigations (including the collection of statistics of the wood- 
using industries), and general economic studies bearing on forestry and 
national-forest management. 

Location. — ^Washington, D. C; Madison, Wis.; district offices; and experi- 
ment stations. 

Date begun. — ^Research was organized as a separate branch June 1, 1916. 

Atsiffnment. — E. H. Clapp. 

Proposed expenditures, 1915-16, —^fflO. 

SILVICULTURAL INVESTIGATIONS. 

Dei4rologleal Studies: 

Object. — ^To secure information concerning the distinguishing geographical 
distribution of North American trees and shrubs. 

Procedure. — New range data are secured through collections of local forest 
officers, examination of the various herbaria of the United States, and by 
the actual field work of the men directly charged with the dendrological 
studies. 

Cooperation. — National Herbarium. 

Location. — ^Washington, D. 0. 

Date begun.— l^m. 

Results. — During 1914, maps of botanical and commercial range were pre- 
pared for 36 pines, 17 asbes, and 40 other species; 700 new range points 
were added to the records; a bulletin on the cedars and Junipers of the 
Rocky Mountains was completed and published; and an economic and 
taxonomic study of the shrubs of the genus Ceanothus has been con- 
tinued during the year. 

Assignment. — George B. Sudworth, W. H. Lamb, Georgia E. Wharton. 

Proposed expenditures, 1915-16. — $8,450. 

Forestation Studies: 

(a) Seed Studies — 

Object. — To determine the best methods of seed extraction, comparative 
germination of seed in greenhouse and field, seed production, and the 
efTect of source of seed upon the resulting stock, for most of the Important 
timber trees of the western national forests. Fifteen experiments are 
now under way. 

Procedure. — Samples of seeds collected on the various national forests are 
tested in the greenhouses of the experiment stations to determine their 
germinability, and at several of the stations seed are also directly ex- 
tracted from the cones, and the temperature most favorable for the rapid 
opening of the cones without injury to the viability of the seed is deter- 
mined. Several phases of the study are now being completed In the 
districts, particularly with the lodgepole pine. Much of the work during 
the next year will be devoted to the study of the seed of western white 
pine. 

Tjocation. — ^Forest experiment stations and nurseries on the national forests. 

Date begun. — 1910. 

Probable date of completion. — Most of the studies will be completed by 1918. 

Assignment. — D. R. Brewster, C. G. Bates, G. A. Pearson, J. A. Mitchell. 

Proposed expenditures, 1915-16.-^,300. 
(l) Nttbsebt Pbactice — 

Object. — To. determine the best amount of seed to sow, time of sowing, 
depth of covering seed, methods of sowing, fertilizing, shading, watering, 
cultivation, root development, time and method of transplanting, and 
methods of retarding spring growth in nursery stock, with the principal 
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Forestation Studies— Continued. 

timber trees of tbe western national forests. Twenty experimoits are 
now under way. 

Procedure. — Small experiments are conducted at the nurseries of tbe 
experiment stations as well as at the large administrative nurseries, 
which have been established primarily for the raising of stock for plant- 
ing on the national forests. 

Location. — All forest experiment stations and nurseries. 

Date beffun.— 1910. 

Probable date of completion. — 1918. 

Assignment. — D. R. Brewster, C. G. Bates, G. A. Pearson, S. E. Bower, 
J. A. Mitchell, E. N. Munns. J. F. Kiimmel. 

Proposed expenditures, 1$ 15-1 6. —^,000. 
(c) Sowing and Planting Studies — 

Object. — To determine the best season and methods for sowing and planting 
in the field, the classes of stock to use, and the sites most suitable to the 
different species, for most of the important timber trees on the western 
national forests. Forty-eight studies are now under way. 

Procedure. — Small sample plats are located at the experiment stations, 
and experiments are also conducted in connection with the large-scale 
reforestation operations of the national forests. 

Location. — Forest experiment stations on the national forests and a numbtf 
of forests where reforestation work is conducted. 

Date begum,. — 1910. 

Results. — The work has resulted in an improvement of the reforestation 
methods on the national forests. A manual on planting and sowing 
methods has been prepared. 

Probable date of completion. — 1920. 

Assignment. — D. R. Brewster. C. G. Bates, G. A. Pearson, E. N. Munna, 
J. A. Mitchell, J. F. Kummel. 

Proposed expenditures, 1915-16. — $4,051. 

Studies of Forest Influences: 

Object. — ^To determine the relation of forests to climate and atoeam flow, 
and also to obtain data necessary for a proper understanding of all 
silvicultural experiments in which the climatic factor enters into the 
results. 

Procedure. — ^At the eight experiment stations, meteorological observatioM 
are being carried on in various forest types. The results of these obser- 
vations are correlated with those on forest cover. At the Wagon Whed 
Gap station the relation of forest cover to stream flow is given the main 
attention. The problem is studied on two adjacent watersheds, one of 
which is to be denuded and the other left under forest cover. 

Cooperation. — Weather Bureau. 

Location. — Forest experiment stations. 

Date begun.— 1910. 

Results. — Nine experiments are under way. 

Probable date of completion. — Most of the studies will be completed by IMO. 

Assignment.— T>. R. Brewster. C. G. Bates, J. A. Mitchell, E. N. Munna 

Proposed expenditures, 1915-16. — $5,812. 

Forest-Management Studies : 

Object.— 'To determine the best methods of cutting in different forest types 
in order to secure natural reproduction in the shortest possible time and 
to improve the quality and productivity of the stand. 

Procedure. — In connection with the timber sales on the national forests 
sample plats are cut under different silvicultural methods, and the effect 
on the natural reproduction is being studied, also the effect of past 
cuttings on cut and burned-over land. 

Location. — Forest exr)eriment stations and national forests. 

Date begun.—1912. 

Results. — Forty experiments are now under way. These studies have re- 
sulted in the modification of our methods of cutting timber on the 
national forests, ensuring natural reproduction on the forest after it bas 
been cut over. 

Assignment.— B.. Zon, D. R. Brewster, C. G. Bates, G. A. Pearson, J. A- 
Mitchell, J. V. Hofmann. 

Proposed expenditures, 1915-16.-^21,667. 
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Tolnme, Growth, and Yield Studies : 

Object. — To secure reliable data as to the volume, growth, and yield of the 
different species and types of forests as a basis for the proper handling 
of timber sales, management of the forests, and determining the damage 
caused by fire, trespass, etc. This information will also form the basis 
for the establishment of certain laws of tree growth. 

Procedure, — Measurements of volume, growth, and yield are secured chiefly 
in connection with the timber sales on the national forests, as well as 
by periodic measurement of trees in permanent sample plats. 

Location, — Washington, D. C. ; forest experiment stations; and national 
forests. 

Date begun, — This work dates from the beginning of the Division of For- 
estry (1886), but has received more impetus within the past four or five 
years. 

Results, — For 98 species there have been prepared 1,520 tables on volume, 
growth, and yield. In addition there have been established over 300 
permanent sample plats in all forest regions of the United States for 
the study of growth and yield of stands. 

AsHffnment, — W. B. Barrows, A. O. Benson. C. G. Bates, T. T. Hunger, 
W. D. Sterrett. 

Proposed expenditures, 1915-16, — $4,462. 

Proteetion Studies: 

Object, — To ascertain the extent of the effect caused by fire, grazing, dis- 
ease, insects, animals, and climatic agencies, such as snow, hail, and 
wind, upon standing timber and natural reproduction. 

Procedure, — ^The work is done in cooperation with the Oflace of Forest 
Pathology of the Bureau of Plant Industry. The Office of Forest 
Pathology has now assigned forest pathologists to three national forest 
districts (districts 1, 3, and 5), in addition to one pathologist specializ- 
ing in nursery diseases, who looks after the nurseries of all the dis- 
tricts. The forest pathologists are under the superv-islon of the Office 
of Forest Pathology, but work on problems which are most urgent in 
the management of the national forests. 

Cooperation, — Bureaus of Plant Industry. Entomology, and Biological 
Survey. 

Location, — Forest experiment stations and national forests. 

Date begun,— 1^1(S. 

Results. — Some modification in timber-sale practice has been effected which 
makes possible the utilization of diseased timber. 

Assignment, — ^James R. Weir, Carl Hartley, W. H. Long, and B. P. 
Meinecke, Bureau of Plant Industry: A. J. Jaenicke, W. N. Sporhawk, 
and J. A. Mitchell, Forest Service. 

Proposed expenditures, 1915-16,-^8,020. 

free Studies: 

Object, — ^To secure information concerning the Important forest trees of 
this country as a basis for their proper management. 

Procedure, — ^This information is collected largely in connection with the 
timber-sales work on the national forests, management studies, planting 
studies, studies of forest types, and similar studies. It is mainly a 
compilation of all the available information on the important timber 
trees of the United States. 

Location, — Washington, D. C, and district headquarters. 

Date begun,— 188Q. 

Results. — Studies of seven species are now in progress. 

Assignment, — Raphael Zon. 

Proposed expenditures, 1915-16.-^,185. 

Wood-Lot Studies aud Demoustrations : 

Object, — To bring about better marketing of wood-lot products by wood-lot 
owners and also the better silvicultural handling of the wood lots. 

Procedttre. —-After a study of existing conditions in a region or State, one 
or more men will be assigned to bring home to the wood-lot owners the 
points essential for them to keep in mind and the procedure to follow in 
order to accomplish their object. These Forest Service men will generally 
work In cooperation with the county agricultural agents of each State. 
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I 

Wood-Lot Studies and Demonstrations— Ck)ntinued. 

They will give demonstrations in marketing wood-lot products and in 
sUvicultural practice, and in a number of counties will prepare connty 
working plans for the guidance of the county agents in glying adyice to 
farmers. ^ 

Cooperation, — Through the States Relations Service with extension depart- 
ments of State agricultural colleges wherever possible, boards of trade, 
farmers* unions, and any other organizations interested in the welfare 
of the farmer. 

Location, — Headquarters at Washington, D. G. (See also "Results.") 

Date 6ei;un.— 1914. 

Reavlia, — Preliminary studies were made in Michigan, Wisconsin, Minne- 
sota, Illinois, Indiana, Ohio, Kentucky, Tennessee, and Missouri during 
the summer of 1914. Three general bulletins on the wood-lot situaticm 
have been prepared but not yet issued: (1) "The Status and Value of 
Farm Wood Lots"; (2) "The Wood Lot: Estimating, Scaling, and Sell- 
ing of Products " ; and (3) " The Wood Lot: Its Care and Improvement" 
Bulletins dealing with the marketing of wood-lot products have been pre- 
pared for each of these States. 

Assigwment, — C. R. Tillotson, W. D. Sterrett, George N. Lamb, W. R. Mat- 
toon, Benton MacEaye, £. H. Frothingham. 

Proposed expenditures^ 1915-16. — $10,500. 

Farm Wood-Lot Management Surrey: 

Object. — To secure data over a wide range of the wood-lot section of the 
United States which will bring out the actual and relative importance of 
the farm wood lot in the general scheme of farm management 

Procedure.— Sixteen typical sections of the country will be visited, in each 
of which 50 to 75 farms will be inspected and certain data obtained 
which will bring out the foregoing points. It is estimated that it will 
take two years to complete this work, when a bulletin will be prepared 
reporting the results obtained. 

Cooperation. — Office of Farm Management. 

Location. — Headquarters at Washington, D. C. 

Date begun. — ^1915. 

Assignment.— B. R. Hodson, C. R. TlUotson, Benton MacKaye. 

Proposed expenditures^ 1915-16.— -^2,400. 

Forest Serrice Library: 

Object. — Upkeep of Washington, district, supervisors', and forest experi- 
ment-station libraries. The total number of books and pamphlets on for- 
estry at the Forest Service In Washington is 17,904; total number of 
volumes in the district and supervisors' offices, Forest-Products Labora- 
tory, and experiment stations, 29,705. 

Procedure. — Selecting books, with the assistance of the library committee, 
both for the Washington and field libraries'; indexing all books rec^ved 
and all periodical articles of Interest to the Forest Service ; inde^ng all 
manuscript reports prepared in the service; preparing monthly bibli- 
ography of current literature, and special bibliographies on request; 
circulating books and periodicals throughout the Washington office; 
keeping a record of all books and periodicals furnished to field libraries 

Cooperation. — Main department library. Library of Congress, and other 
Government libraries. 

Location. — Washington, D. C. ; district headquarters; national forests; and 
forest experiment stations. 

Date begun.— ISdQ. 

Assignment. — Raphael Zon, H. E. Stockb ridge. 

Proposed expenditures, i Pi 5-/ £?.— $3,800. 

Computation : 

Object. — Computation of field measurements for the entire Forest Service. 

Procedure. — The data secured by the field force is worked up by the com- 
puting clerks in accordance with definite written instructions under 
the supervision of a technical forester. 

Location. — Washington, D. C. 

Date begun.-'1901. 
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€«mpiit»tlO]i — Continued. 

Results. — ^Daring 1914, 12,000 forest measurements were worked up. These 
were elaborated into 37 Tolume, 8 yield, 21 growth, 18 form, 7 height, 
and 7 miscellaneous tables; 867 copies of tables were distributed in an- 
swer to inquiries from lumbermen, timbeland owners, and foresters. 

Assiffnment, — ^W. B. Barrows. 

Proposed expenditures, 1915-16. — $10,220. 

Tvtal, SilTiealtvral Inrestlgations, $92,857. 

RANGE INVESTIGATIONS. 

Snperrisioii: 

Object. — Office supervision; field Inspection and supervision of all work 
connected with range investigations carried on by the Forest Service: 
and collection of data of a general character during the course of 
field inspection. 

Cooperation. — Office of Economic and Systematic Botany, Bureau of Plant 
Industry. 

Location. — Washington, D. 0. 

Date begun.— 1007, 

Assignment. — J. T. Jardine, A. E. Aldous. 

Proposed expenditures, 1915-16.— $6,000. 

irtilleial Beseeding: 

Object. — To determine (1) the lands where seeding to cultivated species of 
forage plants is economically possible from the range standpoint, as 
determined by altitude, exposure, soil, moisture, competition with native 
vegetation, and cost; (2) the species best adapted to any given set of 
conditions; (3) the best time to sow and the cultural methods which 
should be adopted; <4) the necessary protection against grazing; (6) 
the possibility of growing promising native species under cultivation and 
securing seed of such species for use in range reseeding. 

Procedure. — Major investigations are conducted on small areas in a few 
* localities by Investigators especially qualified and equipped to make the 
careful study of all factors important in determining success or failure 
of a given species for range seeding. These intensive studies have been 
supplemented by over 500 seeding tests, which were outlined by the 
special investigators but carried out in large part by members of local 
forest forces. The object of the supplemental tests is to demonstrate 
principles developed by the intensive studies and to make the conclu- 
sions of the intensive studies more comprehensive by including a larger 
territory than is possible If the investigations in all cases Involve a 
study in detail of the specific reasons for success or failure. The investi- 
gations during the coming year will be confined to thorough study on 
a small scale at experiment stations where men especially qualified 
for the intensive studies are located. 

Cooperation. — Office of Economic and Systematic Botany, Bureau of Plant 
Industry, and S. T. Turney, Las Cruces, N. Mex. 

Location. — Manti Forest, Utah; Conconino Forest, Ariz.; and Jornada 
Range Reserve, Dona Ana County, N. Mex. 

Date begun.—lQ&i. 

i?e«ta*«.— Investigations prior to 1912 indicated that (1) seeding range 
lands to cultivated species is economically possible only on mountain 
meadows and other areas of minor extent having favorable soil and 
moisture conditions and below 500 feet of the true timber line: (2) late 
fall seeding and planting the seed by harrowing or trampling with sheep 
or by other means are advisable; (3) protection against grazing is essen- 
tial the first year after seeding. The results on which these and other 
conclusions were based were published in Department Bulletin 4. The 
results of investigations since 1912 indicate that it will be difficult and. 
if finally feasible, will require considerable time to place promising native 
forage plants under cultivation in order to secure seed at a cost not 
prohibitive to distribution in reseeding depleted ranges where the present 
cultivated species will not make a successful growth. 

Assignment, — ^A. W. Sampson, G. A. Pearson, 0. B. Fleming. 

Proposed expenditures, 1915-16.— $1,600. 
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Natural Beseedlng: 

Object, — ^To develop plans of range management which will secure natural 
reseedlng of range lands with a minimum loss of forage through nonnae. 

Procedure. — In studying this problem the first step is to determine for tbe 
principal range plants making up the forage crop the time growth begins 
and ends, the time of flowering, time of seed maturity, amount of seed 
produced, germination of seed, and other facts influencing the power of 
the plants to reproduce themselves naturally under range conditions 
With these data available a comparative study is made of reproducdou 
under total protection from grazing, grazing after seed maturity, and tbe 
existing grazing practice, with a view to worlcing out a system of grazing 
which will allow the use of all forage each year and at 'the same time 
keep the forage plants vigorous and occasionally allow the production 
of a seed crop. The quadrat or plat method of study supplemented by 
general observations is followed, in order to ascertain any change in 
composition, density, or vigor of the vegetation. This method will be 
followed in the proposed studies with a view to working out efficient 
grazing practice for overgi*azed lands at high altitudes in Utah forests, 
for the purpose of demonstrating the advantages of " deferred and rota- 
tion " grazing on the Eldorado and Medicine Bow Forests, and for the 
purpose of developing a plan of grazing for the dry ranges of the 
Southwest. 

Cooperation. — Office of Economic and Systematic Botany, Bureau of Plant 
Industry, and Mr. S. T. Tumey, Las Cruces, N. Mex. 

Location, — Utah Experiment Station on the Manti National Forest, Utah: 
Eldorado National Forest, Cal. ; Medicine Bow National Forest, Wyo.; 
Jornada Grazing Reserve, N. Mex. ; and Santa Rita Grazing Reserve, Ariz. 

Date begun. — 1S07. 

Results. — As a result of the studies in natural reseedlng, the system of 
** deferred and rotation " grazing now being put into application on 
national -forest ranges has been worked out. The principles upon which 
this system is based are fundamental, and it remains to adapt them to 
local conditions. The results in full were published in Department Bulle- 
tin 34 and in the Journal of Agricultural Research of November 16, 1914. 
Short articles have been published in outside Journals. 

Probable date of completion. — ^The experiments under way at present in 
Utah, California, and Wyoming will be completed probably in 1918. The 
proposed studies in the Southwest will necessarily continue not less than 
six years. . 

Assignment.— A. W. Sampson, F. D. Douthitt, L. H. Douglas, C. E. Fleming. 

Proposed expenditures, i9i5-itf.— $3,243. 

Distribution and Eeonomie Importance of Herbaceons and Shnibby Plaits 
on National Forest Ranges: 

Object, — The collection and identification of herbaceous and shrubby plants 
on national-forest ranges and the accumulation of notes on distribution, 
growth requirements, forage value, and objectionable qualities to serve 
as a basis for (1) allotment of range to the class of stock for which it is 
best adapted, (2) proper adjustment of seasons of grazing, (3) deter- 
mination of the carrying capacity of the range, (4) adjusting manage- 
ment to eliminate or decrease the loss of stock from stock-poisoning 
plants, (5) application of deferred and rotation grazing, and (6) general 
application of results from specific investigations. The most efficient 
management of range lands necessitates a thorough knowledge of tbe 
vegetation which makes up the forage crop. 

Procedure. — ^All members of the grazing investigative force make collec- 
tions of plants and observations relative to their life history, natural 
requirements, and forage value in connection with the work of other 
projects. In addition, local forest oflicers collect and submit specimens 
to secure identification and forage value of each plant submitted. All 
plants are identified by the department and notes are assembled and 
disseminated by members of the grazing investigative force of the Forest 
Service. This plan will be continued, and the data as rapidly as avail- 
able will be disseminated among local forest oflScers and through them 
to stockmen by reporting on plant collections submitted for identification. 

Cooperation. — Office of Economic arid Systematic Botany, Bureau of Plant 
Industry. 
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Distribution and Economic Importance of Herbaceous and Shmbby Plants 
on National Forest Ranges — Continued. 

Location. — Collection of specimens and notes, on all national forests; iden- 
tification of specimens and assembling of notes, at Washington, D. 0. 

Date begun.— 1911. 

Results. — Approximately 23,000 specimens have been collected and Identi- 
fied since 1911, 6,500 during the past fiscal year, and notes on approxi- 
mately 2,600 species returned to collectors. The result is the gradual 
education of forest officers and stockmen as to the identification, require- 
ments, and value of the herbaceous and shrubby plants which make up 
the forage crop on approximately 100,000,000 acres of lands used for 
grazing within national forests, with a consequent improvement in the 
management of the grazing on these lands. 

Assignment. — W. A. Dayton, W. R. Chapllne. 

Proposed expenditures, i5i5-i6.— $6,000. 

Protection (Grazing): 

Object. — To determine the effect of grazing upon tree reproduction, erosion, 
and stream flow, and to work out methods of handling stock so as to 
minimize or eliminate unwarranted injury due to grazing. 

Procedure. — ^The effect of grazing upon tree reproduction and the extent to 
which injury can be decreased by changes in grazing management and 
methods of handling stock localities which are typical of large regions 
are studied. Special areas are then selected on cattle range, sheep 
range, and goat range to represent various conditions of slope, aspect, 
soil, vegetation, and different tree species. Numerous small plats are 
located, definitely marked, and all tree growth examined from two to 
four times during the year for a period of three to five years, depending 
upon species under consideration, class of stock, and range conditions. 
Fenced areas are always provided to permit a comparative study of 
reproduction and vigor of reproduction under protection against grazing 
and under the existing systems of grazing. The extent of injury from 
grazing by different classes of stock during the various seasons of graz- 
ing, under different methods of handling, and on the various range 
types is thus determined. With these data as a basis, a system of 
grazing management which will allow the maximum use of range con- 
sistent with permissible damage to forest growth is worked out. The 
major field work in the study of sheep and cattle grazing on conifer 
timber lands was completed at the end of the past field season. Reex- 
amination of all plats every three years for a period of 10 to 15 years 
is proposed. A study of sheep and cattle grazing on aspen lands is well 
under way and will be continued. A study of goat grazing will be 
started during the field season of 1915. Grazing as a factor in causing 
erosion and floods from the high mountain lands is the major problem of 
the Utah Experiment Station. Two areas comparable in every way are 
under comparative study — one under grazing and the other totally pro- 
tected against grazing. All " run-off,' both water and sediment, is 
measured accurately, and all necessary meteorological data are collected 
throughout the year. The plan contemplates having the factor of graz- 
ing the only variable one in the comparative study, the other factors 
being either the same or in a definite constant relation for the two areas. 
This plan will be continued throughout the period of study. The in- 
tensive study will be supplemented by general observations throughout 
the national forests. 

{Cooperation. — Office of Economic and Systematic Botany, Bureau of Plant 
Industry. 

Location. — Coconino Forest, Ariz., Shasta Forest, Cal., Payette Forest, 
Idaho, Manti Forest, Utah, and Alnmo and Gila Forest, N. Mex., for 
specific studies; general observations throughout national forests. 

Date begun. — 1911. 

Results. — Major field work has been completed in the study of sheep and 
cattle grazing on conifer timberlands and suggestions for changes in 
management of range and stock are furnished to local forest officers. It 
has been found that, by cnre in placing cattle and sheep on range best 
adapted to each class of stock and by following the "open-herding 
bedding-out " system of handling sheep, much of the damage done in the 
past to tree reproduction, forage crop, and in starting erosion can bo 
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Proteetion (Grazingr) — Continued. 

avoided. Suggested improvements are being put into practice In national- 
forest administration. 

Assignment.— A. W. Sampson, R. R. Hill, W. A. Dayton, W. R. Chapline, 
W. N. Sparhawk. 

Proposed ewpenditures, i5i5-iff.— 15,200. 

Methods of Handlingr Stock Under Ran^ Conditions: 

Object. — To reduce to a minimum the waste of forage in utilizing the range 
and to minimize the cost of efficient handling both to stock owners and 
to the Forest Service. The work Involves studies to determine the most 
satisfactory size of band, method of herding, salting, watering, and lamb- 
ing in the case of sheep ; and, for cattle, methods of control and handling 
throughout the grazing period. 

Procedure. — The investigations on this project were begun with a band of 
sheep on a typical mountain summer sheep range placed under coyote- 
proof fence. A comparative study of handling under fence and handling 
under the old system of herding on open range was conducted through a 
period of four years to learn the natural habits of sheep under fence, the 
necessary restrictions in order to herd sheep successfully without fences 
on different kinds of range, and possible advantageous clianges In exist- 
ing methods of handling. These studies resulted in the "open-herding 
bedding-out '' system of herding sheep. Studies since 1911 have aimed at 
working out variations in this system for different localities, and at the 
same time have served to demonstrate the advantages of the new over 
the old system. All studies are made under practical range conditions 
and are always a comparative study of the existing systems and the 
methods proposed. In order that .results will be conclusive both as to 
practical application and advantages of the new methods. The problem 
of range lambing has been attacked in the same way. Studies and dtfo- 
onstratlon tests along these lines are contemplated nntU all dieep on 
}iatlonal-fore8t ranges are handled under the Improved methods, lu 
1912 similar studies were started on a small scale with cattle. These 
studies will be materially broadened and made more comprehensive as 
regards different methods of handling and the advantages and disadvan- 
tages of each method, both to stock and range, by the Investigations to be 
started during the summer of 1915 on the Jornado and Santa Rita Grac- 
ing Reserves in the Southwest 

Cooperation. — Office of Economic and Systematic Botany, Bureau of Plant 
Industry, and Mr. S. T. Turney, Las Cruces, N. Mex. 

Location. — Madison Forest and Beartooth Forest, Mont.; Payette Forest, 
Idaho; Lassen Forest and Inyo Forest, Cal.; Cochetopa Forest, Colo.; 
Datll Forest and Jornada Grazing Reserve, N. Mex.; and Santa Bita 
Grazing Reserve, Ariz. 

Date begun. — 1907. 

Results. — (1) Development of the "open-herding beddlng-out" system of 
herding sheep, which is now in application on approximately 50 per cent 
of sheep ranges within national forests, with a resultant Increase of 10 
per cent in carrying capacity and 5 pounds Increase in weight of lambs 
where the new system is followed; (2) improved methods of handling 
sheep under range conditions during the lambing season, which are prov- 
ing efficient under practical application by sheep owners; (3) informa- 
tion of value relative to drift and division fences to control cattle on 
national -forest ranges; (4) publication of Forest Service Circulars 156, 
160, and 178, Forest Service Bulletin 97, and a number of papers in out- 
side Journals, especially a series of six papers in the National Wool 
Grower beginning with the March issue, 1915. 

Assignment. — J. T. Jardine, C. E. Fleming, A. E. Aldous, F. D. Douthitt 

Proposed expenditures, 1915-16. — $7,500. 

Distribution and BeTelopment of Stoek- Watering Places: 

Object. — To determine the distribution of stock- watering places necessary 
for dilferent classes of stock under various conditions of topography and 
forage, in order to properly utilize the range ; and to collect data as to 
the best methods of developing stock-watering places under conditions 
existing throughout the western ranges. 

Procedure. — Observations were made in 1913 on 700 watering places de- 
veloped on national-forest ranges prior to that date, with a view to find- 
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Bisiribation and DeTelopment of Stoek-Watering Places— Continued. 

Ing out the methods most satisfactory for a given set of local conditions 
and with a view to securing data relative to proper distribution of water 
under given conditions of topography, range, and class of stock. The 
conclusions were published in Farmers* Bulletin 592. Observations are 
being continued on projects developed prior to and since 1912. No 
special experiments are being conducted. In connection with the in- 
vestigations proposed for the Jornada and Santa Rita Grazing Reserves 
in the Southwest, special study will be made to determine proper dis- 
tribution of watering places as well as cost and methods of developing 
water on the semidesert ranges of the Southwest 

Cooperation. — OflQce of Economic and Systematic Botany, Bureau of Plant 
Industry, and Mr. S. T. Turney, Las Cruces. N. Mex. 

Location, — Jornada and Santa Rita Grazing Reserves and national forests. 

Date begun.— IQIQ. 

Results. — Farmers* Bulletin 592 furnishes information as to the im- 
portance of properly distributed watering places to efficient range man- 
agement and gives concise suggestions as to methods of developing and 
protecting watering places. The general result has been a more ag- 
gressive effort on the part of forest officers and stock owners to develop 
adequate water for the maximum production of stock on available range. 

Assignment. — J. T. Jardine, C. E. Fleming. 

Proposed expenditures, 1915-16.-^00, 

Srailieatioii of Poisonous Plants: 

Object. — ^After information is furnished by the Office of Poisonous-Plant 
Investigations, Bureau of Animal Industry, as to the species which are 
poisonous to stock, the class of stock to which each species is poison- 
ous, and the state of growth at which It Is poisonous, there still remains 
the big task of learning the distribution of each species throughout the 
national forests and working out methods of protecting stock against 
poisoning. The distribution is gradually being determined through the 
project "Distribution and economic importance of herbaceous and 
shrubby plants on national forest ranges." Loss of stock from poison- 
ing is being gradually reduced by (1) locating and posting i)oisonous- 
plant areas with warnings; (2) fencing poisonous-plant areas to hold 
stock off until they can safely graze the areas in question; (3) grazing 
larkspur areas within cattle range by sheep before the cattle are put 
on the range; (4) eradicating the poisonous plants; and (5) more careful 
handling of the stock, such as by following the "bedding-out" system 
of herding sheep, which avoids much loss resulting from improper 
handling. The object of the investigations under this project is to And 
out the most efficient methods of eradicating the poisonous plants, the con- 
ditions under which eradication is practicable, the conditions under which 
it is practicable to use sheep in removing larkspur annually from cattle 
ranges, the conditions under which the cost of constructing drift or 
pasture fences as a protection against loss from poison is feasible, and 
to ascertain the extent to which poisonous-plant areas can safely be 
grazed if improved methods of handling are followed. 

Procedure. — ^Actual eradication by cutting at different stages of growth, 
by digging up the plants, and by the use of chemicals are made under 
range conditions. Actual tests of grazing larkspur areas throughout the 
cattle range by sheep are being made. Many fences have been con- 
structed and the results in the way of eliminating loss are being ob- 
served. In all cases record is kept to determine the cost of preventive 
measures adopted as compared with the value of live stock saved from 
poisoning. It is planned during the coming year to make a practical 
test of eradicating larkspur from one range on the Stanislaus Forest in 
CaUfomia, to continue the sheep-grazing tests on the Ruby and Mono 
Forests in Nevada, to continue experiments on methods of eradication at 
the Utah Experiment Station, and to start tests in eradicating loco by 
the use of chemicals on the Pike Forest in Colorado. 

CoopercKtofi.— Office of Economic and Systematic Botany, Bureau of Plant 
Industry; Office of Poisonous-Plant Investigations, Bureau of Animal 
Industry; and stockmen on the national forests. 

Location. — Stanislaus Forest, Cal.; Ruby and Mono Forests, Nev.; Mantt 
Forest, Utah; Pike Forest, Colo. ^ , 
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Eradleation of Poisonous Plants — Continued. 

Date begun.— 1912. 

Retults. — It hus been shown that under certain conditions eradication of 
tall larkfifpur by grubbing out the plants is practicable; that loss of 
cattle from larkspur poisoning can be eliminated where tlie larkspor 
patches can be grazed off by sheep before the cattle are put on the 
range; that loss of sheep can be decreased by following the ** bedding- 
out" system of herding; and that construction of drift fences is a 
matter of economy under many conditions. 

Assignment. — J. T. Jardine, A. W. Sampson, A. E. Aldous, L. H. Douglas, 
F. D. Douthltt, Mark Anderson. 

Proposed expenditures, 1915-16. — $1,300. 

Cheeking Erosion in Monntain Meadows: 

Object. — ^To determine the possibility of checking erosion and silting up of 
gullies by constructing small dams in erosion gullies ; also the possibility 
of checking erosion and improving mountain meadows by diverting tbe 
small streams at the heads of meadows so as to distribute the water over 
the surface of the meadow rather than allow it to concentrate in one 
channel. Observations as to cost and rate of silting up gullies are made. 

Location. — Sierra and Kern Forests, Cal. 

Date begun. — ^1912. 

Results. — A series of five dams was constructed on one meadow of the 
Sierra Forest in 1912 and repaired in 1913 ; dam-construction work done 
on one meadow on Kern Forest in 1914; streams diverted at the heads 
of three meadows on the Kern Forest; erosion stopped on one meadow 
at a reasonable cost. 

Probable date of completion. — ^1920. 

Assignment. — F. D. Douthitt. 

Proposed expenditures, 1915-16. — $150. 

Climatic Characteristics of Tegetatire Belts on the Manti Forest: 

Object. — ^To obtain and correlate exact measurements of climatic factors 
which limit the distribution of species and bring about distinct plant 
formations or vegetative types locally on the Manti Forest 

Procedure. — It is proposed to make observations in the oak, aspen, and 
Engelmann spruce associations at 7,000 feet, 8,700 feet, and 10,000 feet 
respectively, under similar conditions of slope and exposure. The fol- 
lowing factors will be recorded throughout the season : Air temperatures 
by thermographs ; soil temperatures, 6, 12, and 24 inches deep, read at 
8 a. m. and 6 p. m. ; soil moisture, 10-day periods, at 6, 12, and 24 inch 
depths; evaporation by means of the Livingston porous-cup atmometer 
and by exposure of free water surface; precipitation throughout the 
year with tipping bucket and standard rain gauges, and by snow-scale 
measurements and water-content determinations of snow. 

Cooperation. — ^Weather Bureau ; Office of Economic and Systematic Botany, 
Bureau of Plant Industry. 

Location. — Utah Experiment Station, Manti Forest, Utah. 

Date begun.—lQlZ. 

Results. — Observation stations have been selected, equipment installed, and 
records of all factors secured for approximately one year. 

Probable date of completion. — ^1918. 

Assignment. — ^A. W. Sampson. 

Proposed expenditures, 1915-16.— 9826. 

Total, Kange Investigation, $31,618. 

FOREST-PRODUCTS INVESTIGATIONS. 

Industrial and Statistical Investigations: 

Object. — Industrial and statistical studies of the production and consnmp- 
tion of lumber and other forest products ; studies of wood-using industries 
as to methods, costs, etc., mechanical methods of utilizing wood waste, 
compilation of lumber and stumpage prices, wood utilization, specifica- 
tions and grading rules, lumber distribution; and cooperation with the 
Federal departments in the purchase and handling of lumber and revisioQ 
of Government specifications. Studies are followed by commercial ap- 
plication of the results. 
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iBdnBtrial and Statistieal InrestigationeH-Contlnued. 

Procedure. — ^Annual statistics of lumber production are maintained in co- 
operation with the Bureau of the Census, Department of Commerce, and 
with the Bureau of Crop Estimates, of this department Data obtained 
from previous studies of wood-using industries in various States have 
been compiled to show the consumption of lumber by the industries for 
a period of 12 months during the years 1909 to 1912. It is planned to 
conduct a similar canvass in connection with the next decennial census, if 
possible. A series of intensive industry studies has been undertaken for 
the purpose of ascertaining methods, costs, etc. To date such studies 
have considered cooperage, veneer, and boxes. A wood-waste exchange 
is maintained for the purpose of assisting manufacturers to obtain or 
sell waste suitable for the manufacture of small commodities. Quarterly 
records of lumber prices are compiled and all stumpage transfers reported 
in trade Journals are followed up in order to secure advice as to the con- 
sideration involved for the information of timber-sales officers. The effi- 
cient utilization of wood is studied in connection with industry studies, 
the marlseting of wood-lot products, etc. Studies of specifications and 
grading rules consider, when possible, quality of timber and its utilization 
through to use in final manufactured form. An important study of the 
adaptation of the manufacture and grading of lumber to more specifically 
meet the needs of particular industries and classes of consumers is under 
way. This study will pay particular attention to the utilization of oak 
and yellow pine from the stump to final manufacture. Advice is cur- 
rently furnished the Federal departments as to purchasing and handling 
lumber, and from time to time navy yards, lumber shipments, etc., are 
inspected and specifications revised. 

Cooperation, — Bureau of the Census, Department of Commerce; Bureau of 
Crop Estimates, Department of Agriculture ; Panama Canal Commission ; 
"Savy Department; War Department; Indian Service; lumber manufac- 
turers* associations and other trade organizations, and various State 
forestry officials. 

Location. — ^Washington, D. C, with supervision of. work at national-forest 
district headquarters. 

Date hegun, — ^1908. 

Results. — ^Annual statistics of lumber have been obtained since 1905 and 
figures on other forest products until 1911. Complete data are available 
shotying the consumption of lumber by the wood-manufacturing indus- 
tries by States, industries, and species. The special-industry studies 
already under way have assisted greatly in national-forest and private 
timber utilization. The profitable manufacture of small commodities 
from waste material has been effected in many cases. The compilation 
of lumber prices forms part of a valuable continuous record maintained 
since 1908, which is of great service to the trade. The current prices 
assist in timber-sales administration. The compilation of stumpage 
values also assists in timber-sale administration. More efficient methods 
of wood utilization are pointed out in all publications and in correspond- 
ence. A special study of yellow-pine density grading determined the 
quality of available standing yellow pine in the Southern States, and in 

' cooperation with the Forest-Products Laboratory a density-grading rule 
for yellow-pine structural timbers to be recommended by the Forest 
Service was drawn up. A utilization study of blight-killed chestnut con- 
ducted in cooperation with the Bureau of Plant Industry and State offi- 
cials determined that sound dead chestnut was merchantable, pointed out 
and demonstrated the most profitable ways of utilizing chestnut, and 
located markets. The study has resulted in salvaging considerable dead 
chestnut in ' the Eastern States. State wood-using studies have been 
completed and results published for 34 States in cooperation with State 
officials or trade Journals. A bulletin presenting data for the entire 
country is in preparation. Hickory-handle specifications prepared by the 
Forest Service have been adopted by the Panama Canal Commission, 
Navy Department, and War Department. The Panama Canal Commis- 
sion is purchasing southern yellow pine under a density rule prepared by 
the Forest Service. Various other specifications of the departments have 
been revised. Eastern navy yards have been inspected and recommen- 
dations as to better methods of purchasing, handling, storing, and work- 



Digitized byLjOOQlC 



236 PROGRAM OF WORK FOR FISCAL YEAR 1916. 

Indofitrial and Statistieal Inrestigrations— Continued. 

ing lumber put into effect. Numerous inspections of lumber shipm^its 

have been made for the above departments. 
AsHgnment.—U. S. Betta 
Proposed expenditures, 1915-16.— 926JGO, 

Lnmber-Indiistry Studies: 

Ohject. — To secure authoritative Information on the underlying causes of 
the present unsatisfactory conditions in the lumber industry, so that the 
Government may be in a position to deal constructively and helpfully 
with the situation, both from the standpoint of the public and the indas- 
try; to secure valuable data on methods and costs of logging and lumber 
manufacture and equipment employed, as a basis for stumpage appraifials 
and the development of proper relations between lumbering and forestry; 
to secure special information by mill-scale or depreciation studies in 
regard to yield and quality of lumber from different sizes and spedes 
of logs in different sections of the country, also the depreciation in value 
of lumber from the time it is cut until shipped, particularly for use In 
connection with appraisals of Forest Service stumpage. 

Procedure, — Special investigators confer with leading men in the industry 
and visit carefully selected producing operations or distributing con- 
cerns, making field studies of operations and critical reviews and analyses 
of office records, or both. In the case of mill-scale and lumber deprecia- 
tion studies, detailed grading and records of the logs and mill products 
are made. 

Cooperation. — ^Department of Commerce, in the economic study of the lum- 
ber Industry. 

Location, — Washington, D. C. ; Madison, Wis. ; district offices ; and national 
forests; also principal lumber producing and distributing regions outside 
of the Jurisdiction of the Forest Service. 

Date def^im.— 1912. 

Results. — Logging-cost studies are reported in a publication on "Flume 
Construction " already issued. A number of. mimeographed compilations 
for immediate use by forest ofQcers in appraisals have been issued. MUl- 
scale studies have developed much valuable data on the most important 
species In Montana, Idaho, Washington, Oregon, and California ; also on 
the effect which tapping for turpentine has on the quantity and quality 
of lumber secured from long-leaf pine. 

Assignment. — W. B. Greeley, E. H. Clapp. 

Proposed eofpenditwes, 1916-16, — $14,460. 

Forest-Prodnets Laboratory: 
(a) Supervision — 

Object. — ^Administration and supervision of experimental investigations in 
the use, handling, and preservation of timber products This item includes 
all overhead charges, such as accounts and purchase, maintenance of 
quarters, publication, drafting, photography, designing, stenography, 
library, mail, and files. 

Cooperation. — University of WisccMisin, Bureau of Plant Industry, and vari- 
ous engineering, chemical, and lumber associations and societies. The 
building in which the laboratory is located is furnished by the University 
of Wisconsin, while the cost of maintenance is borne by the Forest 
Service. 

location.— Madison, Wis., with branch offices at San Francisco, CaL; Hit- 
soula, Mont; Portland, Oieg.; and Seattle, Wash. 

Date begun.—lQOQ. 

Assignment.— B. H. Clapp, H. F. Weiss, H. S. Betts, and C. P. Wlnslow 
at Madison, Wis.; C. S. Smith at San Francisco, CaL; H. B. Oakleaf 
at Portland, Oreg. 

Proposed expenditures, iPi5-itf.— $38,200. 
(6) Timber Physics — 

Object. — To secure information relating to the microscopic structure of 
wood in relation to its properties and uses, to methods of kiln diy- 
tng, and to the principles involved in the change in the properties of 
wood when subjected to different physical conditions. 

Procedure. — The work involves an exhaustive study by use of the micro- 
scope and photomicrographs of the structure of woods and also IntensiTe 
experiments with semlcommercial apparatus on methods of klln-diying 
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Forrat-Prodnets Laboratory — Continued. 
(Ji) TiMBEB Physics — 

wood and the effect on its properties of conditioning or treating under 
high pressures, temperature, etc. 

Cooperation. — University of Wisconsin, various lulnber manufacturers, etc. 

Location, — Madison and Mellen, Wis., and Roanoke, Va. ; expectations for 
further work in Montana and California. 

Date l>egun,—190S, 

Results. — ^A new type of kiln has been developed which permits the drying 
of certain hardwoods from the green condition without preliminary air 
seasoning. The problem of satisfactorily drying western larch in this 
kiln has also been solved. During the past year this kiln was installed 
by two companies. Several publications have been issued. A method has 
been determined for distinguishing the various species of southern yellow 
pine. 

Assignment, — H. D. Tiemann. 

Proposed eofpenditures, 1915-16, — $17,800. 
(c) TiMBEB Tests — 

Object. — ^To secure reliable information and data on the mechanical prop- 
erties of various species and forms of timber for the use of engineers, 
manufacturers, and other users of wood, enabling them to employ various 
species and forms most advantageously and making possible improve- 
ments in grading rules and specifications. 

Procedure. — ^The work involves exhaustive tests of the mechanical and 
physical properties of small clear specimens of woods of different species 
and similar tests of timbers of structural sizes, and to some extent tests 
with especial forms of material, such as packing boxes, barrels, shipping 
containers, etc. 

Cooperation. — University of Wisconsin and University of Washington. 

Location. — Madison, Wis., and Seattle, Wash. 

Date begun.— At Madison, 1909 ; at Seattle, 1906. 

Results. — ^Approximately 109,000 tests have been made at the Madison 
laboratory on small clear specimens, * 31,000 such tests being completed 
In 1914. These tests cover intensive data on over 100 American species. 
Also many tests were completed on structural timbers, especially Douglas 
fir and southern yellow pine, on shipping containers for the safe trans- 
portation of explosives, and on packing boxes. New grading rules and 
specifications for southern yellow-pine structural timbers have been 
prepared. Similar work for Douglas fir is in preparation. 

Assignment. — J. A. Newlin, at Madison, Wis.; C. W. Zimmerman, at Se- 
attle. Wash. 

Proposed expenditures, J9i5-i«.— ^26.500. 
id) Wood Pbesebvation — 

Object. — To secure data which will promote the protection and preservation 
of wood from destruction by decay, fire, abrasion, and insects. 

Procedure. — ^The work involves the determination of the physical and 
chemical properties of preservatives and fire retardants, intensive studies 
of the ways and relative ease with which preservatives may be injected 
into different species, pathological studies to determine the relative re- 
sistance of treated and untreated woods to decay, and technological inves- 
tigations of semicommercial apparatus as regards methods of most efll- 
clently treating with various preservatives woods of different kinds and 
forms. 

Cooperation. — University of Wisconsin. 

Location. — Madison, Wis. 

Date begun.— 1^(^. 

Results. — ^Tests on over .^ wood preservatives on the market have been 
completed. Including an intensive study of the physical and chemical 
properties of various types of creosotes. Comparative information on the 
relative ease of treatment of conifers has been completed, and similar 
studies on hardwoods are under way. Many data have been secured on 
the effect of fundn mental variables in applying treatments on the effi- 
ciency of the process. During 1914 special attention was devoted to 
methods of rendering wood fire retardant. 

Assignment. — C. H. Teesdale. 

Proposed expenditures, i9i5-i 6.— $19,500. 
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Forest-Products Laboratory — (Continued. 

(e) Wood Distillation and Derived Products — 

Object. — To secure information on the suitability of different woods and 
wood waste for products other than the wood which may be derived 
from them. The work deals with wood distillation, naval stores, pro- 
duction of grain alcohol from sawdust, the generation of producer gas 
from wood waste, etc. 

Procedure. — In the wood-distillation work, production of ethyl alcohol, 
etc., technological studies are conducted on. a semicommercial basis to 
determine the effect of the fundamental variables on the efficiency of the 
process and to determine the suitability of different forms and species 
of woods. In the naval-stores work there is involved, in addition to 
studies on distillation, similar technological investigations of extraction 
methods, etc., and actual studies in the field on the yields of resins se- 
cured from different species and the most efficient methods of turpentine 
operations. The work further involves intensive scientific and chemical 
investigation looking to the analysis of the products which may be se- 
cured and to their refinement and the possible new products which may 
be thereby produced. 

Cooperation. — Bureau of Chemistry, University of Wisconsin, University 
of Washington, and various engineering, chemical, and lumber associa- 
tions and societies. 

Location. — Madison, Wis. ; Seattle, Wash. ; and Bogalusa, La. 

Date begun. — 1907. 

Results.— In work on the destructive distillation of hardwoods a method has 
been developed whereby the yield of alcohol and acetate of lime may be 
greatly increased. These tests have been partially demonstrated on a 
commercial scale. Progress was made in determining the effect of some 
of the fundamental variables involved in the production of ethyl alcohol 
from wood waste. Tests have also been completed on the quantity and 
character of oils which may be secured from leaves and twigs of conifers, 
and these oils are under commercial test to determine their usefulness. 
Investigations of the suitability for distillation of several woods which 
have not formerly been used have been completed. This work includes 
California black oak and eucalyptus. Tests are under way on other 
woods, special attention being given to Douglas flr and western yellow 
pine. 

Assignment. — S. F. Acree. 

Proposed expenditure, 1915-16.— $20.&W). 
(/) Pulp and Paper Investigations — 

Object. — To secure information on the suitability of different woods for 
the manufacture of pulp of various kinds, and to determine methods for 
increasing the efficiency of the various processes both new and estab- 
lished. 

Procedure. — The work involves technological experiments on semicommer- 
cial apparatus, coupled with detailed chemical analyses and examina- 
tions and a microscopic study of wood structure, pulp fibers, etc. 

Cooperation. — University of Wisconsin and the Bureau of Chemistry. 

Location. — Madison, Wis. 

Date begun. — 1905. 

Results. — The suitability of 23 species of wood, of which 13 have not 
heretofore been used for ground-wood pulp, has been tested, together 
with the determination of the effect which variations in power, pressure 
upon stone, shari>ness of grindstones, etc., have on the quality and yield 
of the pulp. Exhaustive tests have also brought out the most efficient 
methods for operation of the soda process, and in a less intensive meas- 
ure similar information has been secured with the sulphate process, es- 
pecially with resi)eot to long-leaf pine mill waste. Apparatus has been 
designed for determining exactly the relative glare of different papers 
and also their tearing strength, both of which properties have an Im- 
portant bearing on their suitability for different purjwses. 

Assignment. — S. D. Wells. 

Proposed expenditures. 1915-16. — $21,000. 

Total, Forest-Products Investigations, $1.S3,720. 
Total, Forest Investigations, $317,265. 



Digitized byLjOOQlC 



FOBEST SEBVICE. 



239 



ALLOTMENTS BY UNITS OF ORGANIZATION. 



Waflhlnjcton. D. C. : 

General office and field 
work $605. 406 

Madison laboratory 128» 000 

Appalachian 497, 160 

State cooperatiye fire pro- 
tection 100. 000 

Wre fraid 160,000 

Total 1, 380, 666 

District 1, Missoula, Mont :• 
District office and field 

work 107, 600 

National Forests: 

Absaroka 20, 300 

Beartooth 14, 774 

Beaverbead 18, 915 

Bitterroot 24, 192 

Blackfeet 26, 712 

Cabinet 18, 033 

Clearwater 20, 893 

Coeur d'Alene 37, 187 

Cnster 10, 100 

Dakota 1, 301 

Deerlodge 36, 6ia 

Flathead 37, 835 

Gallatin 15, 935 

Helena 17, 930 

Jefferson 23, 302 

Eaniksn 32, 587 

Kootenai . 34, 770 

Lewis ancl Clark 16, 491 

Lolo 28, 925 

Madison 15, 991 

Missoula 19, 476 

Ne« Perce 22, 152 

Pend Oreille 23, 352 

St. Joe 29,005 

Selway 24, 854 

SlouT 9, 647 

Improvement fund 86, 000 

Roads and trails for States. 69, 020 

Reserve (fire protection)— 11,976 

Land classification 16, 000 

Entry survey 19, 000 

Products 3, 000 

Range investigation 900 

Planting fund 42, 000 

Sllvlcal investigation 6, 600 

Reconnoissance 15, 500 

Total 956, 758 

Dlttrlct 2, Denver, Colo. : 

District office and field 

work 90, 420 

National Forests : 

Arapaho 18, 142 

Battlement 16, 425 

Bighorn 19,569 

Black Hills 33, 009 

Brldger 10, 049 

Cochetopa 14, 901 

Colorado 14, 609 

Durango 16. 846 

Gunnison 17. 341 

Harney 21, 280 

Hayden 17, 128 

Holy Cross 16, 966 

Kansas 3, 134 

LeadvlUe 17, 141 

Medicine Bow 19, 914 

Michigan 9. 360 

Minnesota 11, 040 

Montezuma 14, G40 

Nebraska 9, 835 

Pike 29, 935 

Rio Grande 20, 727 

Routt 19, 755 

San Isabel 15, 040 

San Juan 15. 104 

Shoshone 18. 400 

Sopris 17, 681 

Superior US, C24 

Uncompahgre 19, 8o7 



District 2, Denver, Colo. — Contd. 
National Forests — Contd. 

Washakie $19, 080 

White River 18, 476 

Improvement fund 50, 000 

Roads and trails for States- 69, 618 

Reserve (fire protection) 6,107 

Land classification 18,126 

Entry surveys 18,000 

Range investigation 1,200 

Planting fund 40,000 

Sllvical investigation 9, 460 

Reconnoissance 2,700 

Total 808, 603 

District 3, Albuquerque, N. 
Mex. : 

District office and field 

work 97,488 

National Forests: 

Alamo 18, 926 

Apache 28, 879 

Carson 24, 684 

Chlricahua 9, 868 

Coconino 80, 167 

Coronado 18, 686 

Crook 12, 886 

Datll 26, 729 

Gila •_ 27, 476 

Lincoln 13, 191 

Manzano 13,036 

Prescott 22,076 

Santa Fe-. 88, 678 

Sltgreaves 10, 912 

Tonto 17, 525 

Tusayan 25, 663 

Improvement fund 45, 000 

Roads and trails for States. 51, 877 

Reserve (fire protection) 3,775 

Land classification 12,000 

Entry survey 18, 500 

Range investigation 1, 886 

Planting fund 7,000 

Sllvlcal Investigation 6,600 

Reconnoissance 8, 860 

Total '. 689, 887 

1 
District 4, Ogden, Utah : 

District office and field 

work 89,080 

Supply depot and property 

audit 126, 280 

National Forests : 

Ashley 16, 065 

Boise 16, 947 

Cache 19, 549 

Caribou 15, 000 

Chains 12, 338 

Dixie 9, 425 

Fillmore 15, 673 

Flshlake 12,760 

Humboldt 10, 709 

Idaho 14, 850 

Kalbab 8,488 

La Sal 11, 154 

Lemhi 13,590 

Mantl 19, 490 

Minidoka 12. 830 

Nevada 12, 344 

Palisade 13, 736 

Payette 24, 537 

Powell 10, 610 

Ruby 6,470 

Salmon 21,484 

Santa Rosa 8, 035 

Sawtooth 16,453 

Sevier 12, 896 

Targhee 15, 282 

Teton 15, 380 

Tolyabe 11, 494 

Uinta 20, 327 

Wasatch 15,385 

Woiser 18, 408 

Wyoming 14,339 
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District 4, Ogden. Utah— Contd. 

Improvement fund $52, 500 

Roads and tralla for States. 57, 124 

Reserve (fire protection).^ 16,709 

Ltand classification 11, 372 

Entry surveys 10, 500 

Range InvestUation 6,450 

Planting fundi 24, 508 

Silvical investlgaUon 2, 150 

Reconnolssance 23,400 

Total 865, 120 

District 5, San Francisco, CaL : 
District office and field 

^^ work 117. 360 

National Forests: 

Angeles " 41. 570 

California 31. 497 

Cleveland 21, 217 

Eldorado 28, 788 

Inyo 11, 836 

Klamath 36. 276 

Lassen 26, 498 

Modoc 18. 334 

Mono 11, 061 

Monterey 7, 400 

Plumas 38, 494 

Santa Barbara 31, 624 

Sequoia 37, 066 

Shasta 33, 341 

Sierra 34, 050 

Stanislaus 31, 899 

Tahoe 37. 287 

Trinity 36. 084 

Improvement fund 65, 000 

Roads and trails for States. 35, 740 

Reserve (fire protection) 12,753 

Land classification ] 2, 000 

Entry survey 5, 000 

Products 9, 300 

Range investigation 900 

Planting fund 7, 150 

Silvical investigation 8, 550 

Reconnolssance 4, 700 

Total 787, 225 

District 6, Portland, Oreg. : 

District office and field 

work 106, 520 

National Forests: 

Cascade 17, 935 

Chelan 12, 770 

Chugach 15, 161 

Columbia 18, 618 

Colville 18, 195 

Crater 29, 693 

Deschutes 20, 159 

Fremont 19, 345 

Malheur 16, 350 

Mlnam 12, 676 

Ochoco 15.251 

Okanogan 22, 560 

Olympic 24, 007 

Oregon 28, 160 

Rainier 24, 980 

Santiam 15, 052 

Siskiyou 24, 260 

Sluslaw 14, 942 

Snoqualmie 26, 776 

Tongass 25, 124 

Umatilla 12, 345 



Dis.trict 6, Portland, Oreg. — Contd. 
National Forests — Contd. 

Umpqua $21, 626 

Wallowa 20, 217 

Washington 16, 442 

Wenaha 12, 759 

Wenatchee 21, 984 

Whitman 23, 867 

Improvement fund 84,000 

Roads and trails for States. 48, 245 

Reserve (fire protection) 5,137 

Land classification 24,661 

Entry survey 11,000 

Products investigation 10, 860 

Planting fund 29,966 

Silvical investigation 6.660 

Reconnolssance 15,400 

Land exchange (Washing- 
ton) 60,000 

Total 922,482 

District 7, Washington, D. C. : 
District office and field 

work 17,880 

National Forests : 

Arkansas 27,220 

Florida 16, 442 

Luquillo 3, 900 

Ozark 26,294 

Wichita 4, 926 

New forest areas : 

Cherokee 4, 263 

Georgia 3,867 

Massanutten 2, 822 

Monongahela 2, 742 

Mount Mitchell 4, 729 

Nantahala 3, 973 

Natural Bridge. 4,607 

Plsgah 6, 221 

Potomac 2,990 

Savannah (North) 2,126 

Savannah (South) 4,201 

Shenandoah 4,277 

Smoky Mountains 2.127 

Unaka 1,886 

White Mountains 8,065 

White Top 3,417 

New areas 6,600 

Improvement fund 16,000 

Reserve (fire protection) 4,679 

Land classification 1,700 

Entry survey 800 

Planting fund 2,000 

Reconnolssance 1, 000 

Roads and trails for States. 7, 098 

Total 196, 181 

Grand total 6,506,771 

Unallotted contingents : 

Improvements $2, 500 

Land classification. 10,067 

Survey, etc 2, 700 

Planting 5, 027 

Silvical investiga- 
tions 1,778 

Miscellaneous inves- 
tigations 1,040 

Reconnolssance 250 

28,862 

Total, Forest Service 6, 629, 133 
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BUREAU OF CHEMISTRY. 

GENERAL ADMINISTRATION. 

Oflee of Chief: 

Object. — General administration of the research, regulatory, and businefls 

affairs of the bureau. 
Cooperation. — Other bureaus of the department. 
JDocation.^Washington, D. 0. 
Date hegun.^1902. 
Assignment. — C. L. Alsberg. 
Proposed expenditures, i9i5-i^.— $12,000. 

Mee of Aggistant Chief: 

Object. — ^To assist the chief in bureau administration. 

Location. — ^Washington, D. 'C. 

Date begun. — ^1902. 

Assignment. — ^R. L. Emerson, A. S. Mitchell, S. H. Ross. 

Proposed expendMures, i5i5-i6.— 421,000. 

Oflee of CUef Clerk: 

Object. — To supervise the clerical work of the bureau. 

Location. — Washington, D. 0. 

Date begun.— 1^2. 

Assignment. — F. B. Linton. 

Proposed expenditures, 1915-16. — $8,500. 

AeeonntB: 

Object. — Supervision and maintenance of financial records of tha bureau. 

Location.— Washington, D. C. 

Date begun. — ^1902. 

Assignment. — J. G. Coleman. 

Proposed expenditures, 1915-16.-410,400. 

Stfplles: 

Object. — Purchase, receipt, maintenance, and distribution of supplies. 

Location. — ^Washington, D. C. 

Date begun.— 1914. 

Assignment. — S. A. Postle. 

Proposed expenditures, 1915-16. — $12,900. 

lAiltnd Files: 

Object. — ^Handling and filing incoming and outgoing mail, and messenger 

work. 
Location. — Washington, D. C. 
Date begun.— lOOrr. 
Assignment. — P. Perrone. 
Proposed expenditures, 1915-16.— flO,000. 

Steiograplde Work: 

Object. — ^To assist offices and laboratories in general stenographic work. 

Location. — ^Washington, D. C. 

Date begun.— 1914. 

Assignment. — L. F. Shipe. 

Proposed expenditures, 1915-16.-^,200. 

UHorUlWork: 

Object. — ^Preparation of manuscripts for publication. 

Cooperation. — ^Division of Publicationa 

Location. — Washington, D. C. 

Date begun.— 1902. 

Assignment. — G. O. Savage. 

Proposed expenditures, 1915-16.-^,000. 

241 
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Librarj: 

Object — ^To circulate the books and periodicals of the bureau library and 
to secure books and information desired by the workers from libraries in 
and outside of Washington; to buy and care for books and Journals 
bought with bureau funds for the field laboratories; to index and trans- 
late food and drug legislation ; reference and bibliographical work. 

Cooperation. — ^Department library; other libraries in and out of Washington. 

Location. — Washington, D. C. 

Date begun.— 1902, 

Assignment. — ^A. E. Draper. 

Proposed ewpenditures, 1915-16.— V^JSOO. 

Snperlntendenee of Building: 

Object. — ^To perform the mechanical and cleaning work of Hie bureau. 

Cooperation. — Department shops. 

Location. — ^Washington, D. C. 

Date begun.^1912. 

Assignment. — F. M. Allen. 

Proposed ewpenditures, 1915-16.— 417fi00. 

Total, General Administration, $109,&00 (research, |36,500; regulation, 
$73,000). 

[Reiearcii.] 

INVESTIGATIONS IN AGRICULTURAL CHEMISTRY. 

CHEiaSTRT OF PLANT GROWTH. 

Inflnence of an Early Application of Plant Food on Growth and Gompositioi: 

Object. — To determine the necessity for an early application of fertilizers. 

Procedure. — It is planned to grow wheat seedlings in solution cultures con- 
taining dlflferent amounts of plant food and different kinds of plant food 
and then to transplant these seedlings in the field, all under the same 
conditions. Whatever differences may be found at harvest will have been 
due to the early treatment of the seedlings. 

Cooperation. — In 1914 this work was conducted in cooperation with the 
• Bureau of Plant Industry at its Mandan (N. Dak.) substation. 

Location. — Mandnn, N. Dak., and Washington, D. C. 

Date begun. — ^1914. 

Results. — ^The crop at Mandan was harvested, weighed, the amount of straw 
and seed determined, and samples of both seed and straw sent to the 
Bureau of Chemistry and analyzed. The analytical results show that 
some influence has been exerted by the treatment with phosphoric acid, bat 
conclusions should not be drawn until this work shall have been finished. 

Probable date of completion. — ^1917. 

Assignment. — J. F. Breazeale. 

Proposed expenditures, 1915-16. — $700. 

Study of the Chemistry of Plants during Their Growing Period: 

Object. — To determine what chemical and physiological changes are taking 

place in plants during the growing period. 
Procedure. — During the period of growth small samples of the growing 

plants representing a definite area are sent to the laboratory for analysis 
Cooperation. — Office of Dry-Land Agriculture Investigation, Bureau of Plant 

Industry. 
Location. — Washington, D. C, and field stations of the Bureau of Plant 

Industry. 
Date begun.— 190&. 
Results. — A great many analytical results have been obtained, but they 

have not yet been put in shape to be interpreted, and no definite results 

can be stated yet. This work has been carried on for several years. 

During the past year there was a temporary abandonment of this project, 

but it may be taken up at any time, depending upon the amount of routine 

work that has to be done in the laboratory. 
Probable date of completion. — ^1918. 
Assignment. — J. F. Breazeale, L. H. Bailey. 
Proposed expenditures, 1915-16. — $500. 
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Cbanges in Growing Plants under Controlled Chemical and Phygical Treat- 
ment: 

Object, — ^Tq study the effect of recognized plant-food constituents and of 
other inorganic elements and likewise the effect of light (sunlight and 
colored light) on plant growth, and to follow the changes which take 
place during the growth of plants. 

Proce^ttre.— Either field plants or greenhouse plants are treated with plant 
food and the effect of the treatment on plant growth noted. Plants are 
analyzed at various stages of growth in order to determine the amount 
of the various constituents formed during the growing period. The work 
on these experiments is to a large extent determined by the amount of 
routine work necessary in the laboratory. 
. Cooperation, — Maryland Experiment Station. 

Location.— Washington, D. C, and College Park, Md. 

Date begun.— 1910. 

Results. — ^The work on the influence of the calcium-magnesium ratio on 
root development showed that the root growth was not affected (under 
the conditions of the bureau's experiments) by differences of calcium or 
of magnesium in the solution culture. The results of some of this work 
have been published in Bureau of Chemistry Bulletin 139. 

Probable date of completion. — 1918. 

Assignment.—^. F. Breazeale, Jehiel Davidson. 

Proposed expenditures, 1915-16.— piOO. 

Total, Chemistry of Plant Groirth, $1,600. 

INFLUENCE OF ENVIRONMENT ON CROPS AND PLANTS. 

Iiflnenee of Enyironment on the Composition of Cereals: 

Object. — ^To determine what rOle is played by the composition of the seed 
and the effect of environment on the composition of the crop. 

Procedure. — ^A definite sample of seed is grown in each of three localitl^ 
varying in climatic conditions. Seed from the three resulting crops is 
grown in each locality in small plats, side by side, all under the same 
climatic conditions. Each year the crop is analyzed and the results 
noted. 

Cooperation. — Office of Cereal Investigations, Bureau of Plant Industry. 

Location. — ^Washington, D. C. 

Date begun. — 1905. 

Results. — Bureau of Chemistry Bulletin 128, giving the results of three 
years' work, has been published. Subsequent results confirm the findings 
as published in Bulletin 128, namely, that the climate plays the pre- 
dominant part in infiuencing the composition of grains. This is evident 
from the fact that at each locality the crop of the three plats is identical 
in appearance and composition ; but the crop of the three plats of any one 
locality is different from that grown in the other locality. ^ 

Probable date of completion. — ^1920. 

Assignment. — J. A. Le Clerc, Jehiel Davidson. 

Proposed expenditures, 1915-16.— $1,000. 

Iiinenee of Soil and Climate on Plant Composition: 

Object. — ^To determine what infiuence on the composition of plants may be 
attributed to climatic agencies and to soil. 

Procedure.— ^Small plats of soil 5 feet square and 3 feet deep were inter- 
changed between each of three localities, namely. College Park, Md., 
Hays, Kans., and Davis, Cal. In each of these three localities the same 
wheat Is grown and crop analyzed. This is being continued yearly. 

Cooperation.— -Ot^ce of Cereal Investigations, Bureau of Plant Industry. 

LocoMon.— Washington, D. C. ; College Park, Md. ; Hays, Kans. ; and Davis, 
Cal. 

Date begun.— 1008. 

Results. — ^The results of the first four years' work has been published in 
the Journal of Agricultural Research. The results indicate that the soil 
as such plays a minor part in Influencing the composition of wheat For 
example, the wheat grown on each of the three soils In Maryland varies 
from 10 to 13 per cent in protein, while on the same soils in Hays, Kans., 
the wheat contains from IS to 20 per cent protein. The appearance of 
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Inflnenee of Soil and Climate on Plant Composition — Continued. 

the wheat grown in each plat in Maryland is identical, but is entirely 
different from the wheats grown on the same soil in Kansas. 

Probable date of completion. — ^1920. 

Assignment — J. A. Le Clerc, Jehiel Davidson. 

Proposed expenditures, 1915-16.-^300. 

Inflnenee of Enrironment on the Composition of Plants Other than Cereals: 

Object. — To obtain data regarding the effect of various environmental 
factors on the characteristics of plants. 

Procedure. — The same varieties of seeds are grown in different localities. 
These samples from the crop are analyzed in order to determine the 
variations due to the climatic conditions in which they were grown. 

Cooperation. — Offices of Cereal Investigations and Forage-Crop Investiga- 
tions, Bureau of Plant Industry. 

Location. — Washington, D. C. 

Date fte^un.— 1905. 

Results. — Observation shows that the composition of a crop depends to a 
large extent upon the climatic conditions prevailing during the growing 
season. About 500 samples of soy beans have been and are being 
analyzed. These beans represent many varieties and have been grown 
in about a dozen places. The results of this work will not be apparent 
for several months. 

Probable date of completion. — 1918. 

Assignment. — J. A. Le Clerc, L. H. Bailey. 

Proposed expenditures, 1915-16. — $400. 

Influence of Different Soils upon the Composition of Wheat: 

Object. — To determine the influence which soils have on the composition 
of wheat in contradistinction to that effected by other environmental 
agencies. 

Procedure. — It is proposed to transport to the Arlington Experiment Farm, 
in Virginia, one three-hundred-and-twentleth of an acre of soil 3 feet 
deep, consisting of 16 tons each of sandy clay, marl, muck, and a good 
agricultural soil, and in each one of these soil plats it is planned to grow 
the same seed. 

Cooperation. — Office of Cereal Investigations, Bureau of Plant Industry. 

Location. — ^Arlington, Va., and Washington, D. C. 

Date begun. — 1916. 

Probable date of completion. — ^1920. 

Assignment. — J. A. Le Clerc, Jehiel Davidson. 

Proposed expenditures, 1915-16.— il,eO0. 

Stndy of the Chemistry of Grains Typical of the Different States: 

Object. — To obtain more thorough knowledge of the quality of grains 
grown in the different States. 

Procedure. — It is proposed to obtain samples of wheat and of other cereals 
typical of the various parts of the country, especially east of the Missis- 
sippi River, and to analyze them. 

Cooperation. — Office of Cereal Investigations, Bureau of Plant Industry. 

Location. — Washington, D. C. 

Date begun. — ^1905. 

Results. — This project is similar to the one on " Influence of environment 
on the composition of plants other than cereals,'' and the results on 
wheat grown in the West show that climate exerts the greatest influence 
on the composition. Already considerable work has been done with sam- 
ples west of the Mississippi River, but practically no work has been done 
with samples in the eastern part of the country. 

Probable date of com/pletion. — ^1920. 

Assignment. — ^J. A. Le Clerc, L. H. Bailey. 

Proposed expenditures, 1915-16. — $200. 

Changes in Composition Whieh Grains Undergo on Storing: 

Object. — To see what chemical and physical changes take place in cereals 
in storage. 

Procedure. — Samples of wheat, com, rye, barley, and oats were taken in 
1908, amilyzed immediately, and again analyzed after a period of stt 
months, one year, a year and a half, and so on. These samples have noir 
been kept for over six years and will be again analyzed. , 

„„,_., — )Ogle 
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€kAiiflre8 in Composltien Which GrAins Underiro on Storinir— Continued. 

Location. — Washington, D. C. 

Date hegun.—190S, 

Results, — ^The results obtained showed that no great change was apparent 
in so far as the protein, fat, fiber, and pentosans were concerned, but 
that, especially in the case of com, there was a big change (a decrease) 
in the amount of sugar. These results were published in the Journal of 
the American Chemical Society several years ago. 

Probable date of completion. — 1916. 

Assignment. — Jehiel Davidson. 

Proposed expenditures, 1915-16.-4^00. 

Iiflnenee of Stacking and Shocking Wheat on the Quality of Flour: 

Object. — To note what effect, if any, the stacking and the shocking of wheat 
have on the quality of the flour. This study may have an important 
bearing in explaining the differences in the qualities of the wheat grown 
in the West, where some wheats are stacked and others are harvested by 
the use of headers. 

Procedure. — Samples of wheat are collected in the field, some of them being 
stacked and some shocked. Samples of each of these are sent to the 
laboratory for analysis and for milling and baking. 

Coopero^on.— Ofllces of Cereal Investigations and Grain Standardization, 
Bureau of Plant Industry. 

Location. — Washington, D. C. ; Fargo, N. Dak. ; Manhattan, Kans. ; and De- 
catur, 111. 

Date begun.—1912. 

Results. — One year's work has been done. The wheat, whether shocked or 
stacked, was milled and the flour baked at different periods of the year. 
The results showed quite a difference in loaf volume and quality of the 
bread, but such results should be corroborated by further experiments 
before making any definite statement 

Probable date of completion. — ^1918. 

Assignment. — W. O. Gordon, H, L. Wessling. 

Proposed expenditures, 1915-16.— Z20O. 

Yalne of Leares of Different Species for Manurial Purposes: 

Object. — To obtain data showing value of leaves for manurlal purposes. 

Procedure. — Samples of leaves of definite type and variety will be analyzed, 
in order to determine the amount of plant food contained in them. 

Cooperation. — Ofllce of Economic and Systematic Botany, Bureau of Plant 
Industry. 

Location. — ^Washington, D. C. 

Date begun.— 1909. 

Results. — ^The results of analysis show a marked difference in the composi- 
tion of different varieties of leaves, and it is therefore to be expected 
that different kinds of leaves would have different manurial value. 

Probable date of completion. — ^1918. 

Assignment. — J. F. Breazeale, L. H. Bailey. 

Proposed expenditures, 1915-16. — 1100. 

Lms of Plant Constituents in Different Tarieties of Hay and Other Plants 
When Subjected to Bain: 

Object. — ^To determine the amount of plant food and other constituents 
which may be removed from plants by the action of rain. The knowledge 

• thus obtained will be of benefit in subsequent plat and pot experiments 
which may be instituted in order to determine the amount of food re- 
quired by plants, and will show the necessity of more careful curing 
of hay. 

Procedure. — Samples of hay are harvested and allowed to dry in the field. 
When dry a portion of this sample is collected and analyzed, the other 
portion of the sample being allowed to remain in the field until soaked by 
rain. The hay is then allowed to dry again, then resampled, and both 
the well-cured and the badly cured hay analyzed. Hay likewise cured in 
the field is subjected to a process of leaching in the laboratory, in order 
to imitate the action of rain in the field. This hay is then dried and 
analyzed. 

Cooperation. — Maryland Experiment Station and Bureau of Plant Industry. 

Location. — Washington, D. C. ; Arlington, Va.; and College Park, Md. 

Date begun.— '1901. ^ j 
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Loss of Plant Constituents in Different Tarieties of Hay and Other Plaati 
When Subjected to Bain — Continued. 

Results. — The results obtained In the laboratory by subjecting hay to a 
certain amount of leaching show that a large part of the sugar, protein, 
and ash constituents are lost. This probably explains why dry hay 
which has become thoroughly wet by rain is not so sought after by cattle 
as is good, well-cured hay. 

Probable date of completion. — 1916. 

Assignment. — J. F. Breazeale, L. H. Bailey. 

Proposed expenditures, 1915-16. — $500. 

Total, Influence of Enrironment on Crops and Plants, $4,900. 

STUDIES OF laLL PRODUCTS. 

Wheat and Prepared Cereal Products: 

Object. — To determine (a) methods for the valuation of wheat, flonr, 
bread, and macaroni ; (b) effect of various factors on the quality of flour 
and prepared products; (c) composition of wheat, flour, bread, breakfast 
food, and macaroni. 

Procedure. — Wheat is ground in the bureau's experimental mill and th« 
various samples obtained on the various rolls analyzed, in order to be- 
come familiar with the character of the products each process prodacesL 
The flour produced from the milling is made into bread. Other wheat 
products, such as macaroni and breakfast foods, are also analyzed, in 
order to obtain full knowledge regarding their characteristics. 

Cooperation. — Offices of Cereal Investigations and Grain Standardicatioii, 
Bureau of Plant Industry. 

Location. — Washington, D. C. 

Date begun.— 1909. 

Results. — ^The results obtained show the relation between the composition 
of wheat and of flour made therefrom, and the difference in comi)osition 
between the products of the various bread and smooth rolls. This study 
has given an insight into the composition of the various grades of flour 
and the kind of bread to expect from each grade. No work has been 
done with breakfast foods. The work with macaroni is progressing In 
such a way as to be of material help in determining the quality of these 
products. 

Probable date of completion. — 1920. 

Assignment. — W. O. Gordon, H. A. Piper. 

Proposed ewpenditures, 1915-16. — $1,000. 

Study of Semolina Produced from Biflerent Wheats: 

Object. — To determine the grades of semolina that may be made from 
different varieties of wheat. 

Procedure. — It is intended to obtain samples of the best class of wheat 
used in the production of semolina for the purpose of manufacturing 
macaroni and to compare such samples of wheat and macaroni with other 
samples of wheat, as semolina (or flour) used in making ordinary 
macaroni. 

Location. — Washington, D. C. 

Date begun. — ^1915. 

Probable date of completion. — ^1918. 

Assignment. — W. O. Gordon, H. A. Piper. 

Proposed expenditures, 1915-16,-^X000. 

Influence of Carbon Bioxid on the Keeping Quality of Flour: 

Object. — To obtain data regarding the Influence of carbon dioxid on the 
life of weevils and other insects and on the baking qualities of flour. 

Procedure. — It is proposed to transfer flour into a number of tin cans and 
to exhaust the air from these cans, and then to allow air-free cans to 
become filled with carbon dioxid, after which the cans will be sealed 
and kept for a number of months or years, in order to determine the 
effects of the carbon dioxid. It is also proposed to allow a similar num- 
ber of cans containing the same kind of flour to remain, all unopened, for 
the same length of time under normal conditions. 

Location. — Washington, D. C. 

Date begun. — ^1915. 
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lafliieiiee of Carbon Bioxld on the Keeping Quality of Flonr^Continued. 
Provable date of completion.— W20. 
Ataiffnment. — W. O. Gordon, H. A. Piper. 

Proposed expenditures^ 1915-16, — No allotment; work temporarily sus- 
pended. 

laiinenee of Taennm on tlie dtaracteristics of Gluten and on the Keeping 
Quality of Flour: 

Object. — To obtain data regarding the influence of lack of oxygen on the 
life of weevil and other insects affecting flour and on the characteristics 
of the gluten and baking qualities of the flour. 

Procedure: — It is proposed to place flour In tin cans from which the air 
will be entirely excluded, and in this condition to keep the cans for a 
number of months or years, after which they will be opened and the 
characteristics of the gluten compared ' with that of flour kept in the 
same kind of can under ordinary conditions. 

Location. — Washington, D. C. 

Date begun.^1915. 

Probable date of completion. — 1920. 

Assignment. — W. O. Gordon, H. A. Piper. 

Proposed expenditure, 1915-16.— ^o allotment; work temporarily sus- 
pended. 

Iiflnenee of Drying Flour in Taeuum on Its Keeping Quality and on the 
Characteristics of the Gluten: 

Object. — To determine what influence drying at different temperatures has 
on the life of weevils and other insects of flour and what influence this 
drying has upon the baking quality of the flour. 

Procedure. — It is proposed to dry flour at different temperatures in a vacuum 
bath and to note the effect of the drying on the subsequent keeping of 
the flour and on the characteristics of the gluten, such flours being com- 
pared with the same kind of flour kept under normal conditions. 

Location. — Washington, D. C. 

Date begun. — ^1915. 

Probable date of completion.— 1920. 

Assigwnent. — W. O. Gordon, H. A. Piper. 

Proposed expenditures^ 1915-16. — No allotment; work temporarily sus- 
pended. 

Studies on the Composition and Utilization of Soy Beans: 

Object. — To obtain information regarding the composition and method of 
preparing soy-bean products and concerning the chemical changes which 
take place in the preparation of these products. 

Procedure. — ^Already over 500 samples of soy beans have been or are being 
analyzed, especially for fat and protein. The procedure will be as fol- 
lows: Select samples of soy beans rich and poor In fat, respectivelyt 
and likewise rich and poor in protein, and determine which one is best 
suited for the manufacture of the soy-bean product in question. 

Cooperation. — Ofllce of Forage-Crop Investigations, Bureau of Plant In- 
dustry. 

Location. — Washington, D. C. 

Date begun. — ^1915. 

Assignment. — J. A. Le Clerc, H. A. Piper. 

Proposed expenditures, 1915-16.— $300. 

Total, Studies of Mill Prodn<fts, $2,300. 

STUDIES IN BREAD MAKING. 

Study of the Methods of Bread Makin^r with Soft Winter-Wheat Flour: 

Object. — To be able to make a good commercial bread from a soft winter- 
wheat flour, following possibly the methods used in France, where a 
similar flour is employed in bread making and where the quality of the 
bread is of the finest excellence. 

Procedure. — It is proposed to obtain information regarding the methods In 
vogue for the production of the best French bread and to use these 
methods in connection with so-called soft- wheat flours. In doing this 
it will be necessary to visit bakeries where French bread is made and to 
obtain other information from various sources. 
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Stndy of the Methods of Bread Hakinir with Soft Winter-Wheat Flour— Con. 
Cooperation. — French bakeries in some of our large cities. 
Location. — Washington and certain cities where French bakeries are to be 

found. 
Date begun. — 1915. 
Probable date of completion. — ^1920. 
Assignment. — H. L. Wessling. 
Proposed expenditures, 1915-16, — $600. 

Study of Tarions Toasts and Malt Extracts in Baking: 

Object. — To make bread with the use of compressed dry yeast and other 
forms of yeast and to study the effect of substances which may improve 
the quality of flour In bread making. 

Procedure, — It is proposed to obtain all the various samples of yeast fomid 
on the market and to determine the best method for the making of bread 
by the use of these various yeasts. Samples will be obtained of various 
malt extracts and of similar products used in baking to test the eiDcacy 
of these on the same kind of flour. 

Iroca^lon.— Washington, D. C. 

Date begun, — 1915. 

Probable date of completion. — ^1918. 

Assignment. — ^H. L. Wessling. 

Proposed expenditures, 1915-16. — $800. 

Use of Part SnbBtltntes for Flour In Baking: 

Object. — To study the adaptability of such substances as flour made from 
chestnuts, bananas, peanuts, soy beans, peas, corn, barley, oats, rye, 
kaflr, da sheens, etc. 

Procedwe. — As many so-called flour substitutes as it has been possible to 
obtain have been and are being tested to see if, when used in combina- 
tion with ordinary flour, a satisfactory loaf of bread can be made. The 
general procedure is to use 20 to 25 per cent of these flour substitutes with 
75 to 80 per cent of a good spring-wheat flour. 

Cooperation. — Various offices of the Bureau of Plant Industry. 

Location. — Washington, D. C. 

Date begun,— 191S. 

Results. — ^The results show that some 30 or more substitutes experimented 
with can be utilized in making a good, palatable loaf of bread when used 
to the extent of not more than 25 parts of flour substitute to 75 parts of 
flour. Successful experiments have been carried on with boUed-potato 
instead of with potato-flake flour, as a very good loaf of bread can be 
made by using 12 parts of boiled potato with 9 parts of ordinary flour. 

Probable date of completion. — 1916. 

Assignment. — H, L. Wessling. 

Proposed expenditures, 1915-16. — $500. 

Total, Studies in Bread Making, $1,800. 

MALTING. 

Halting: 

Object. — To obtain information regarding the quality of malt obtained from 
different kinds of barley when malted under different conditions. 

Procedwe. — Samples of various varieties of barleys are analyzed, and sub- 
sequently the malts are analyzed, in order to determine the changes which 
have taken place in the process of malting. This will afford information 
as to the value of the barley for malting purposes. 

Location. — Washington, D. C. 

Date begun.— 1906. 

Results. — ^After several years' work Bureau of ('hemistry Bulletin 124 was 
published, giving results of the analyses of the barleys from various 
States of the country and the kind of malt produced therefrom. The 
work was done in collaboration with the Wahl-Heinus Institute of Tech- 
nology, the malting being done under their supervision. Most of th€ 
analytical work, however, on the barleys and malt was carried on in the 
Bureau of Chemistry. 

Probable date of completion. — 1020. 

Assignment. — W. O. (iordon, H. A. IMper. 

Proposed erpenditures, i,9/J-/f;.— .$.'i(K). 
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mSCELLANEOUS ANALT8E8. 

Mlseellaneons Analyses: 

Ohfect. — ^To obtain information regarding the composition of various plants 
and plant products for the different offices of the Bureau of Plant In- 
dustry and various laboratories of the department. 

Procedure. — Whatever samples are sent to this laboratory are subjected 
to the desired chemical analysis, in so far as the laboratory is able to do it 

Location. — Washington, D. C. 

Date l>effun. — 1905. 

Results. — During the past year over 1,600 samples have been received. 
Most of these (85 per cent) were from the Bureau of Plant Industry. 
Many of these samples have already been analyzed and reported upon, but 
a great deal remains yet to be done. Among the samples thus submitted 
many of them require work of a purely routine character, e. g., over 600 
samples of soy beans, over 300 samples of waters, silts, and soils, over 
100 samples of milo and kafir, 100 samples of rice, etc. 

Assignment. — J. A. Le Clerc. 

Proposed erpenditures, 1915-16.— fl, 000. 

LEATHER AND TANNING INVESTIGATIONS. 

lATestigations of the Wearing Quality of Sole Leather: 

Object. — ^To determine (1) the effect of various tanning processes on qual- 
ity, (2) the relative value of leather made from different sections of 
the hide, (3) the quality of various tannages. 

Procedure. — Perfecting devices necessary prior to actual machine tests. 
Different leathers will be tested to determine their endurance under the 
test. This work will be continued along these lines until results having 
practical significance are obtained. Wearing tests and complete analyses 
of the leathers will also be made. During 1915-16 work to perfect a 
machine and secure preliminary results will be undertaken. 

Location. — ^Washington, D. C. 

Date begun.— lOlS. 

Results. — A testing machine has been designed and built, and certain neces- 
sary attachments have been satisfactorily proved. Wearing and analyti- 
cal data on leathers to be used in the experiments have been obtained. 

Probable date of completion. — ^1917. 

Assignment. — ^J. S. Rogers, F. M. Allen. 

Proposed expenditures, 1915-16. — $1,067. 

IHsposal of Tannery and Leather Wastes: 

Object. — (1) To profitably utilize tannery and leather wastes, (2) to dis- 
tribute information on the agricultural value of these wastes, and (3) to 
prevent the pollution of drainage waters by such wastes. 

Procedure. — Data on tannery-waste disposal and treatment are compiled 
from various sources. The experience of those who have installed plants 
is sought, with full data as to efficiency, in order to make the matter of 
value to all. Analyses of recovered products are made to determine their 
agricultural value. Suggestions and advice are supplied on the subject 

Cooperation. — ^American Leather Chemists' Association, National Associa- 
tion of Tanners, individual tanneries, and Hygienic Laboratory. 

location. — Washington^ D. C. 

Date begun.— lOlZ. 

Results. — ^Information has been compiled showing that it is feasible to 
purify tannery- waste liquors by well-established and simple processes 
and that the wastes thus recovered may be disposed of for agricultural 
purposes, sometimes at a profit. Analyses of a number of wastes and 
recovered products have been made. A second article covering recent 
information on tannery wastes has been published in the Journal of the 
American Leather Chemists' Association. Data are being complied on 
the agricultural value of waste, and information has been furnished the 
tanning industry through correspondence. 

Probable date of completion. — 1917. 

Assignment.—^. P. Veitch, R. W. Frey. 

Proposed expenditures, 1915-16. — $352. 
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IiiTestigations of the Gomposltlon of Leather and Tanning and Finishing 
Materials: 

Object, — (1) To furnish the public useful information in the purchase of 
leather and leather articles, (2) to secure helpful information on the 
composition of these materials, (3) to show the relation between the 
composition and quality of the materials, and (4) to improve existing 
methods of examination and devise new methods where needed. 

Procedure, — The materials are examined by chemical, physical, and micro- 
scopical methods for normal and abnormal tind harmful constituents, 
and the effect of the presence of such constituents is noted. Old 
methods of testing are critically examined and improved or new ones 
substituted when needed. The work is essential as a foundation for 
advanced practical work. 

Cooperation, — ^Association of Official Agricultural Chemists, American 
Leather Chemists' Association, and International Association of Leather 
Trades Chemists. 
' Location. — Washington, D. C. 

Date begun.— 190Q. 

Results, — ^Assistance has been given in the study and improvement of 
methods of examining tanning materials, oils, and greases and tanning 
products in general. The results obtained have been published for the 
information of chemists from time to time in the Journal of the 
American Leather Chemists' ALSSociatlon, and Bureau of Chemistry Bulle- 
tin 165 on the composition of American sole leather has been issued. 
I During 1915 a quick and exact method for the determination of reducing 

• sugars in leather has been completed and published. Methods for 

the determination of mineral acids in leather are being studied. Pre- 
liminary work has been done on the identification of tanning materials 
In mixtures. A test for the detection of chestnut and white oaks has 
been improved and the results published in the Journal of the American 
Leather Chemists' Association. 

Assignment,-^ J. S. Rogers, R. W. Frey. 

Proposed expenditures, 1915-16.-9^^2, 

Deterioration of Upper, Bookbinding, and Other Light Leathers: 

Object, — (1) To discover the causes of and to prevent the deterioration of 
light leathers, (2) to eliminate the use of harmful materials In leather 
making, and (3) to conserve raw materials by making better leather. 

Procedure, — Badly deteriorated as well as durable leathers are carefully 
examined to determine wherein they differ In composition, appearance, 
and physical condition, for the purpose of explaining the serviceability 
of the leathers. Cooperation has been established with a number of public 
libraries to compare the durability of binding leathers In service with the 
determined composition of the leathers. 

Cooperation, — War Department, American Library Association, individual 
libraries, bookbinders, and tanners. 

Location, — Washington, D. C. ; libraries In New York City, Providence, 
R. I., and Newark, N. J. 

Date begun,— 1912. 

RestUts. — The harmful effects of large and considerable quantities of 
sulphuric acid have been definitely shown; specifications suggested for 
durable leathers, especially for Government and library purposes; a 
number of deteriorated leathers examined. 

Probable date of completion. — 1917. 

Assignment,— Z, S. Rogers, K. W. Frey. 

Proposed expenditures, 1915-16. — $952. 

Tanning Sole and Harness Leather on a Small Seale: 

Object. — To ascertain tanning methods which may be successfully and 
economically used by farmers and small shoe and harness makers In the 
tanning of sole and harness leathers on a small scale. 

Procedure. — Small-scale tannings will be actually made with the simplest 
equipment, such as may be available on the farm. The procedures, 
equipment, and results will be minutely described and fully Illustrated 
In a publication. 

Cooperation. — Small tanners. 

Location. — Washington, D. C. 
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Tttudng Sole and Harness Leather on a Small Scale— Ck)ntinned. 
Date hegun.— 1914. 

Assignment — Assistant to be appointed. 
Proposed expenditures, iflifl^ifi.— $1,352. .it | 

Total, Leather and Tannlnir Inrestigations, $4,675. "* 

PAPER INVESTIGATIONS. 

IiTesiigatlons on the Senrieeabllltj, Suitability, and Dnrabilltj of Paper: 

Object. — (1) To demonstrate the more rational and economic use of paper, 
in order to conserve paper-making materials; (2) to effect economies 
in and aid In the intelligent manufacture of paper, and thus conserve 
raw materials for more Important uses; (3) to determine the factors 
which control the serviceability, suitability, and durability of papers for 
each of the purposes for which they are used ; (4) to Improve the quality of 
papers; (5) to aid in furnishing a basis for the intelligent interpretation 
of the characteristics of paper; (6) to obtain data upon which to base 
rational and definite specifications for paper; and (7) to improve methods, 
apparatus, and conditions of paper testing with a view to obtaining more 
accurate, uniform, and useful results therein. 

Procedure. — The methods, apparatus, and conditions of paper testing will 
be carefully studied, improved, and elaborated, in order that the results 
of tests may be accurately interpreted and duplicated at will. Quick 
laboratory methods for serviceability, suitability, and durability will be 
devised and correlated with actual experience. The factors which deter- 
mine the uses of paper will be carefully studied with the methods above 
mentioned. From the data thus obtained, Improvements in processes of 
paper making will be devised which will Insure paper better suited to 
specific uses, the more economical and conservative use of paper- making 
materials will be promoted, and more rational and definite specifications 
for papers for various purposes can be prepared. 

Cooperation. — Government departments, libraries, and selected paper 
makers. 

Location. — Headquarters, Washington, D. O. ; brief field work at libraries 
and paper mills as occasions may arise. 

Date begun.— 1904. 

Results. — Seven publications issued, covering methods and apparatus used 
in testing; specifications and general information on serviceability, suit- 
ability, durability, and economical use, and also on the conservation of 
raw materials. The general form and substance of the specifications 
developed in this laboratory have been adopted by the chief Federal pur- 
chasing agents as well as by scientific societies and by State governments 
and corporations. Existing methods and apparatus and conditions for 
paper testing have been Investigated and their value, effects, and results 
determined. Methods, apparatus, and conditions of testing have been 
markedly improved. Many somewhat intangible results have followed: 
More intelligent and fairer competition in bidding on Government sup- 
plies; more regular delivery of specified material; use of more suitable 
paper for the purpose In hand; the more economical and conservative 
purchase of paper. Savings of many thousands of dollars on the pur- 
chases of the Government Printing Oflice and the Post OflSce and other 
departments have resulted from the specifying of more suitable or lighter 
papers following along the lines developed and constantly urged by the 
bureau in its publications and In its advisory capacity. 

Assignment.— F. P. Veltch, C. F. Sammet, B. O. Reed. 

Proposed expenditures, 1915-16. — $1,572. 

INVESTIGATIONS OF WOODS AND WOOD PRODUCTS. 

WoodBiBtlllatlon: 

Object. — (1) To Improve methods and apparatus used in wood distillation, 
(2) to shorten the time of distillation. (3) to investigate the utilization 
of waste wood and encourage the production of marketable articles not 
heretofore recovered from the wastes, and (4) to secure information on 
processes and yields of products. 
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Wood Distillatioii-<3oiitiiiued. 

Procedure. — Laboratory experiments are conducted to show the kind and 
quality of products obtained from different species of wood. Laboratory 
experiments are also under way to show the factors which control the 
quantity and nature of products, followed by field work at existing 
wood-distl nation plants looking to improvements in equipment and meth- 
ods of procedure and to increased yields. 

Cooperation, — Selected wood distilleries and sawmills, as may appear 
advisable. 

Location, — Headquarters, Washington, D. C. 

Date J)egun,—1QGI. 

Results. — Two publications have been issued giving much general informa- 
tion on the principles, equipment, costs, processes, products, and profits 
of wood distillation. Field experiments on a commercial-unit size have 
been conducted on resinous wood, resulting in shortening the time of 
distillations, thereby decreasing the cost of equipment and increasing 
production to the same extent. Many data on yields of products have 
been collected. Examination of products to determine exact yields and 
to acquire data on the progress and nature of reactions in distillations 
have been made during the past year. 

Probable date of completion. — ^Experimental work already started to be 
concluded and data assembled for publication in 1916. . 

Assignment. — F. P. Veitch, M. Q. Donk, C. F. Speh. 

Proposed expenditure, 1915-16. — $1,135. 

DifltilUtion of Idaho Wood: 

Object. — To determine yields and value of products obtainable by dis- 
tillation from waste woods of the far Northwest 

Procedure. — ^Experimental distillations of representative samples of mill 
waste, stumps, and dead and down timber of different species, to show 
the products and yields, are being conducted on an enlarged laboratoij 
scale. If results indicate the feasibility of wood distillation, plans, sped- 
flcations, and advice on installing commercial works will be prepared. 

Cooperation. — University of Idaho. 

Location. — Moscow, Idaho. 

Date begun. — ^1914. 

Results, — Equipment installed ; preliminary work on stump burning in the 
field and the recovering of valuable by-products concluded with negative 
results; preliminary and very promising results obtained on western 
yellow pine and Port Orford cedar. 

Probable date of completion. — ^1916. 

Assignment. — M. G. Donk, Bureau of Chemistry, and W. D. Marshall, Uni- 
versity of Idaho. 

Proposed expenditures, i9i5-i6.— $1,262. 

Total, Investigations of Woods and Wood Products, $2,387. 

INVESTIGATIONS OF ROSIN AND TURPENTINE. 

ImproTement of the Quality of Bosin and Turpentine: 

Object. — (1) To promote the production of higher grades of rosin and tur- 
pentine, (2) to simplify and lower the cost of production, and (3) to in- 
crease the yield of rosin from the gum. 

Procedure. — Laboratory and field experiments and the demonstration of im- 
proved methods of distilling and straining will be made, to show that 
more and higher grades of rosin than it is now customary to produce 
can be made at possibly less cost by improved procedure. The work will 
require demonstrations at the stills. It can not be made effectiTe 
through publications alone. 

Cooperation. — Selected naval-stores producers. 

l/ocafion.— Headquarters, Washington, D. C. ; field work at 15 or 20 stills 
in North Carolina, Georgia, Florida, Alabama, Mississippi, Louisiaaa. 
and Texas. 

Date begun.— 191S. 

Results. — Laboratory work has indicated convincingly that much better 
and more rosin can be made from the gum than is now commonly pro- 
duced. Field work is being conducted to leam how great may be the 
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Improvement of the Qnalliy of Rosin and Turpentine — Continued. 

improvement and the Increased value of the product on a commercial 

scale and to familiarize the producers with the improved methods. The 

product of several stills has already been improved. 
Probable date of completion. — Research work, 1916. Extension work along 

this line will be carried on. 
As9ignment.—F, P. Veltch, C. P. Sammet, C. F. Speh, V. E. Grotlisch. 
Proposed expenditures, 1915-16.— il,SQ2. 

LiTestlgatlons of Wood Turpentine: 

Object. — (1) To improve the quality of wood turpentine and (2) to secure 
additional information on the value of wood turpentine as a paint and 
varnish thinner. 

Procedure. — ^Methods are developed on a laboratory scale for the satis- 
factory refininp of wood turpentine. These methods are tried on an 
industrial scale and brought to the attention of wood- turpentine pro- 
ducers in publications. The experiences of paint and varnish makers 
and of painters is learned, and painting and varnishing experiments are 
made with wood turpentine. 

Cooperation. — ^Wood distillers ; paint and varnish makers. 

Location, — ^Washington, D. C. 

Date begun.— IdO^. 

Results. — Investigations on the production, refining, and use of wood tur- 
pentine as a paint and varnish thinner have been made and results pub- 
lished. With this publication as a guide, the wood-turpentine distillero 
should be able to produce a well-refined marketable product suitable for 
paint and varnish thinning. Some additional work on more careful 
refining has been done. 

Probable date of completion. — 1916. 

Assignment. — ^Assistant to be selected. 

Proposed expenditures, 1915-16.-^362. 

lethods of Analysis of Turpentine, Rosin, and Wood Products: 

Object, — ^To devise accurate methods for determining the constituents in 

these articles, to serve as a basis for research work in production and 

for the preparation of specifications. 
Procedure. — Many methods now used are erroneous. Accurate methods 

must be had. These are being devised by very careful trials on samples 

of known composition. 
Cooperation. — American Society for Testing Materials. 
Location. — ^Washington, D. C. 
Date begun. — 1906. 
Results. — ^Marked improvements have been made in the methods for the 

examination of turpentine, pine oils, and certain distillation products. 

Results are issued in three publications, and data for several others are 

in hand. 
Assignment.— M. G. Donk, C. F. Speh, H. P. Holman. 
Proposed expenditures, 1915-16.— $82S. 

Production of Bosln Oil from Beslnous Wood : 

Object. — ^To devise methods for the refining and utilization of the heavy 
oils from reslnous-wood distillation. 

Procedure. — Methods for refining will be worked out in the laboratory, and 
these methods will be demonstrated at working plants. 

Cooperation. — Wood distillers and rosin-oil users. 

Location. — Washington, I>. C. 

Date begun. — Cursorily, 1901 : actively, 1914. 

Results. — Laboratory work gives warrant for the belief that useful rosin 
oil can be prepared from the heavy oils produced by the destructive dis- 
tillation of resinous wood. 

Probable date of completion. — 1916. 

Assignment. — H. P. Ilolman. 

Proposed expenditures, 1915-16. — .$792. 

Total, Investigations of Kosin and Turpentine, $3,834. 
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WATERPROOFING AND MILDEWPBOOFING FABRICS FOB FABM USE. 

Waterprooflnp and Mildewprooflnp Fabrics for Farm Use: 

Object. — To give farmers effective and cheap methods of wateriJroofing and 
mildewproofing fabrics for wagon covers, stack covers, and other farm 
uses. 

Procedure, — It will be determined whether or not there are effective and 
cheap methods of waterproofing and mildewproofing which can be used 
safely and satisfactorily on the farm. If so, simple equipment and meth- 
ods of procedure will be described so that farmers may carry out these 
processes satisfactorily. If there are no satisfactory and cheap methods 
of waterproofing and mildewproofing, an attempt will be made to devise 
methods, selected processes being submitted to actual use before a final 
conclusion as to the value of the processes is reached. This will in- 
volve small-scale experimental work, both at headquarters and possibly 
in cooperation with the manufacturers of waterproof and mildewproof 
fabrics and with one or more of the Government departments. Samples 
of waterproof and mildewproof fabrics which Government departments 
and other users have experimented with will be carefully examined in 
the laboratory, not only for their waterproof and mildewproof proper- 
ties but to determine the nature of the materials used in waterproofing 
and mildewproofing. 

Cooperation, — Manufacturers of waterproofed and mildewproof ed fabrics; 
other Government departments. 

Location, — Washington, D. C. 

Date begun, — 1915. 

Results. — Some data collected. 

Probable date of completion. — 1917. 

Assignment. — Assistant to be selected. 

Proposed expenditureSy 1915-16. — ^2. 

CABBOHYDRATE INVESTIGATIONS. 

Inyestlgatlons In the Mannfaeture of Sorghum Sirup: 

Object. — ^To obtain analyses' of genuine samples collected from makers 
located in all parts of the United States ; to study the influence of sea- 
sonal variations, plant varieties, and methods of manufacture on the 
produce; to determine the effect of various clarifying agents; and to 
study methods of analysis. 

Procedure. — Sirups were manufactured in Kentucky under various condi- 
tions. Samples of these and sirups from other localities are collected, 
analyzed, and studied. 

Cooperation. — Bureau of Plant Industry; sirup makers located in a large 
sorghum district. 

Location. — Washington, D. C. 

Date begun. — 1914. 

Results. — Thirty-three samples were manufactured in October, 1914, in 
Kentucky, and these, together with 35 samples collected from other locali- 
ties, have been analyzed. Considerable investigation has been made in 
regard to a new method for the detection of the addition of glucose to 
sorghum sirup. At present the method gives promise of being very 
satisfactory. 

Probable date of completion. — 1917. 

Assignment. — S. F. Sherwood. 

Proposed expenditures, 1915-16. — $1,000. 

Inyestlgations in Cane-Sugar, Sirup, and Molasses Manufacture : 

Object. — To obtain for analysis genuine samples of cane sirup from makers 
in various parts of the sugar-cane belt; to obtain samples of first, second, 
and third centrifugal molasses, also open-kettle molasses, for analysis; 
to determine the Influence of seasonal variations and of cane varieties on 
the composition of the product ; to ascertain the effect of various meth- 
ods of manufacture on the products ; to study the use of new methods of 
clarifying and filtering cane sirup; and to determine a possible use of In- 
vertase and other inverting agents in preparing cane sirup which will not 
granulate or ferment. 
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Inrestlffatioiis in Cftne-Sugar, Simp, and Molasses Manufacture— Continued. 

Procedure. — As much of the experimental work as possible is carried out 
during the rather short cane-grinding season in the fall. Laboratory 
studies upon methods of inversion, clarification, and filtration are per- 
formed at Washington during the remainder of the year. 

Cooperation, — Sirup makers in the sugar-cane belt; Bureau of Plant In- 
dustry. 

Location, — ^Washington, D. C. 

Date 5c^ttn.— 1914. 

Results. — Sirups made by farmers and manufacturers have been investi- 
gated with reference to fermentation and crystallization. In this con- 
nection two trips were made into the field. Sirups were prepared from 
fresh cane that have remained clear and bright ; also sirups that were in- 
verted from 40 to 50 per cent and which have not crystallized, though 
containing 77 to 80 per cent of solids. It has been found that sirups con- 
taining about 22 per cent of water, or less, do not ferment readily, iind 
that it is impossible to make a good sirup from fermented cane or cane 
containing red rot 

Probable date of completion.— 191S to 1920. 

Assignment. — C. S. Hudson, J. K. Dale. 

Proposed expenditures, 1915-16. — $4,000 (paid from appropriation for the 
Bureau of Plant Industry). 

InTestlgation of the Composition of Yinegar Made from Cane and Sorghum 
Juiees and of the Practicability of Making Such Yinegar on a Com- 
mercial Scale: 

Object. — ^To find out whether a palatable vinegar can be made directly from 
cane and sorghum juices, and, if so, to determine its comjposition ; also to 
determine as nearly as practicable the commercial possibilities of the 
manufacture of vinegar from these sources. 

Procedure. — It is proposed during the first year to restrict the investiga- 
tions to the production on a comparatively small scale of sufficient vine- 
gar (perhaps 50 barrels) to permit Its quality to be ascertained. Analyses 
of the material used and of the finished vinegar will be made. In the 
second year, if the results of the first year's work are such as to justify 
further work, the commercial possibilities of manufacture on a large 
scale will be investigated and more data on the composition of these 
vinegars accumulated. 

Location. — ^Washington, D. C. 

Date begun. — 1915. 

Probable date of completion. — 1917. 

Assignment. — R. W. Balcom. 

Proposed expenditures, 1915-16. — $500. 

Total, Carbohydrate Investigations, $5,500. 

INSECTiaOE AND FUNGICIDE INVESTIGATIONS. 

Bestmction of Larrn of the House Fly: 

Object. — ^To prevent the breeding of the house fiy in manure without de- 
stroying the fertilizing value of the manure. 

Procetfwre.— Chemical or other substances will be determined which, when 
applied to piles of manure, will have a larvicidal and not a bactericidal 
action, and which will prove nontoxic to plant growth. 

Cooperation. — Bureaus of Entomology and Plant Industry. 

Location. — Washington, D. C, and New Orleans, La. 

Date begun.— 191S. 

Results. — Borax and hellebore have both been found to be effective and 
practical larvlcides, with no injurious action on the fertilizing value of 
the manure. Hellebore is recommended to be used on manure which is to 
be employed as a fertilizer, and borax in privies, refuse piles, etc. Pub- 
lications: Department Bulletins 118 and 245. 

Probable date of completion. — 1915. 

Assignment.— F. C. Cook, J. B. Wilson. 

Proposed expenditures, 1915-16. — $1,570. 
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Toxie Effect of Sprays on Fruit Trees through the Medium of Soil : 

Object, — To determine whether or not orchards cnn be injured by poisonous 
sprays acting through the medium of the soil and* if so, under what con- 
ditions this occurs and how to remedy it. 

Procedure. — Samples of sprayed and unsprayed trees, which have or have 
not been treated with various poisonous spraying materials, and soils in 
which the same are growing, are collected by the Bureau of Ehitomology, 
with complete history of samples, and these samples are examined by 
the Bureau of Chemistry. 

Cooperation, — ^Bureau of Entomology. 

Location. — ^Washington, D. C. 

Date 6e^Mn.— 1910. 

Results. — Chemical work completed ; data ready for collation, with the idea 
of publication in bulletin form. 

Prohahle date of completion. — ^1916. 

Assignment. — J. K. Haywood, C. C. McDonnell, W. B. Pope. 

Proposed expenditures, X915-16.—V5O0, 

Foliage Injury by Lead Arsenate and Other Inseotieides: 

Object. — To determine what causes foliage injury by tripUimbic arsenate: 
to determine the action of various impurities in lead arsenate on foliage; 
to discover spray mixtures which, while acting in an efficient manner 
as insecticides, will produce a minimum of injury to tender foliage. 

Procedure. — Samples of known composition are prepared and subjected to 
test in the orchard and the results observed. 

Cooperation. — Bureau of Entomology. 

Location. — Washington, D. C, and Arlington, Va. 

Date begun. — ^1898. 

Results. — It has been confirmed that diplumbic arsenate bums where tri- 
plumbic arsenate does not bum, and that certain by-products found in 
the preparation of lead arsenate do not bum. Results of part of the 
work have been published. 

Assignment. — J. K. Haywood, C. C. McDonnell, W. B. Pope, W. D. Lynch. 

Proposed expenditures, 1915-16. — Nominal ; work incidental to other projects. 

Analyses of Insecticides and Fungicides: 

Object, — ^To aid other bureaus of the department, especially the Bureau of 
Entomology, in solving problems which require ciiemical investigations 
of an insecticidal or fungicidal nature. 

Procedure. — When other bureaus of the department meet insecticidal and 
fungicidal problems which require chemical investigation, the facts are 
submitted to the Bureau of Chemistry and the necessary investigations 
undertaken to solve such problems 

Cooperation, — ^Principally the Bureaus of Entomology and Plant Industry. 

Location. — ^Washington, D. C. 

Date begun.— 1900, 

Results. — Ascertained facts are transmitted to the bureaus interested. Re- 
sults of certain of these investigations have been published as bulletins 
of the Bureau of Chemistry. Other results have been published in Bu- 
reau of Entomology bulletins. During the past year investi^tlons of 
chemical problems for the Bureau of Entomology have been made in con- 
nection with fumigation with hydrocyanic-acid gas; as to the amount of 
arsenic In bees and parts of bees feeding on blossoms sprayed with 
arsenicals : in connection with the preparation of new tree-banding ma- 
terials and the preparation of insecticides used against certain Insects 
on cotton ; and analyses have been made of a considerable number of 
insecticides. An investigation was made for the Bureau of Plant Indus- 
try of the copper content of tomato plants which had been fed with 
copper through the medium of the roots. In the past the following pub- 
lications have been issued under this project : Bureau of Chemistry Bul- 
letins 82, "Paris Green Sprayhig Experiments"; 131, " I^ead Arsenate": 
and Bureau of Entomology Bulletin 1)0, part 3, *' Chemistry of Fumiga- 
tion with Hydrocyanic- Acid Gas." 

Assignment.— J. K. Haywood, C. C. McDonnell, W. B. Pope. 

Proposed expenditures, 1015-16. — $2,700. 

Total, Insecticide and Fungicide Investigations, $4,770. 
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FRUIT AND VEGETABLE UTIUZATION INVESTIGATIONS. 

Pftolo Dryinp for Stoek Feed: 

Object, — ^To prepare a high-grade stock feed from potatoes. 

Procedure. — Potatoes are washed, ground, and pressed on a small commer- 
cial scale and the residue dried for stock feed. The by-products of this 
process are potato protein and potato Juice. 

Cooperation. — Office of Pomological and Ilorticultural Investigations, Bureau 
of Plant Industry. 

Location. — ^Washington, D. C, and Arlington, Va. 

Date &€flrt*n.— 1914. 

Results. — A plant has been erected at Arlington Farm of sufficient size to 
dry potatoes at the rate of one carload per day. The erection of this 
plant includes, besides the necessary building, the installation of a 
75-horsepower boiler with steam connections, electric-power potato 
washer, elevator, grinder, roll press, and drier. The experimental roll 
press has been found to be less well suited for the during of potatoes 
than for recovering the pulp left from the extraction of potato starch, 
for the reason that much starch is lost In the operation of pressing by 
this method. Other methods of pressing potatoes will be developed be- 
fore conclusions can be drawn. 

Probable date of completion. — Experimental work, 1916; extension work, 
consisting of the erection and operation of a demonstration plant in the 
field, then to be undertaken if results warrant. 

Assignment. — ^H. G. Gore, R. H. Kent. 

Proposed expenditures, 1915-16. — $4,500. 

laaafaeture and Utilization of Potfito Starek: 

Object. — ^To improve the present methods of preparing potato starch in the 
United States, and to increase its use in the arts and as a food. 

Procedure. — Survey of present methods, followed by experiments in tbB 
improvement of methods of manufacture, in the manufacture from 
potato starch of dextrin and glucose, and in the extension of its use as 
a food. 

Cooperation. — Office of Pomological and Horticultural Investigations, 
Bureau of Plant Industry. 

Location. — ^Arlington, Va. 

Date begun. — January, 1915. 

Results. — ^Preliminary work has been done. 

Assignment. — H. O. Gore. 

Proposed expenditures, 1915-16.— %1,000. 

Fftato Analyses: 

Object. — ^To determine the composition of potato samples submitted by 

the Bureau of Plant Industry. 
Procedure. — Samples as submitted will be analyzed by usual laboratory 

methods in order to determine their chemical composition. 
Cooperation. — Office of Pomological and Horticultural Investigations, 

Bureau of Plant Industry. 
Location. — ^Washington, D. C. 
Date begun. — 1914. 

Results. — Several hundred analyses were made during 1914-15. 
Assignment. — F. T. Anderson. 
Proposed expenditures, 1915-16.-^1,000. 

Preparation of Ensilage from Potatoes: 

Object. — To study the ensiling of potatoes by methods capable of being 
employed upon farms. 

Procedure. — Isolation and propagation of active strains of dosirable lactlc- 
acld producing organisms, witii simple procedure for the inoculation of 
substantial amounts of potatoes in underground concrete silos, or the 
equivalent, followed by the ensilage of potatoes in quantity and tests of 
their palatabllity and feeding value. 

Location. — ^Washington, D. C, and Arlington. Va. 

Date begun. — 1915. 

Probable date of completion. — 1916. 

Assignm.ent.—C. Thom, H. C. Gore. 

Proposed expenditures, 1915-16. — $100. 
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Preparation of Cider Conoentrated by Freezing: 

Object. — To manufacture, from apples, pure apple elder sufficiently stable 
to endure transportation without the use of artificial preservatl\es. 

Procedure. — The cider is frozen, crushed, and centrifugalized. The con- 
centrated apple juice, which is thus removed from the ice, is then 
filtered. 

Cooperation.—OffLce of Pomological and Horticultural Investigations^ 
Bureau of Plant Industry. 

Location. — Washington, D. C, and point in field to be determined. 

Date begun.— 191S. 

Results. — Cider can be concentrated in this manner at a cost of less than 
20 cents per gallon of the finished product. The finished product is suffi- 
ciently stable to endure transportation to market without the use of pre- 
servatives. • 

Probable date of completion. — Experimental work, 1916. Demonstration 
work, consisting of the erection and operation of a plant at some shipping 
point, will be taken up and continued. 

Assignment. — ^H. C. Gore, R. H. Kent. 

Proposed expenditures, iW5-i 6.— $3,000. 

Manufacture of Simp from Apples: 

Object. — To further improve and demonstrate the preparation of sirup from 
surplus and cull apples. 

Procedure. — Fresh cider treated with calcium carbonate, heated, filtered, 
and boiled down to a sirup. 

Cooperation. — Office of Pomological and Horticultural Investigations, 
Bureau of Plant Industry. 

Location. — Washington, D. C, and point In field to be determined. 

Date begun.— 1914t. 

Results. — Field investigations have shown that an attractive sirup can be 
prepared from apples on a small scale or large scale, using simple equip- 
ment. In consequence of the comparatively high price of thfe raw ma- 
terial, the preparation of sirup on a manufacturing scale fcan not be 
advised, but sirup making from apples on a domestic scale 'for utilizing 
culls already available is of promise. Improvements of the methods, with 
a view to producing on a large scale a sirup of higher quality than that 
produced up to the present time, are in prospect. 

Probable date of completion. — Investigational work, in 1916. -^ 

Assignment. — M. G. Mastin. 

Proposed expenditures, 1915-16. — $2,000. 

Composition of Grape Jnice: 

Object. — ^To determine variations In composition from season to season of 

grapes of the eastern United States. 
Procedure. — Preparation of grape juice and its analysis. 
Cooperation. — Office of Pomological and Horticultural Investigations, 

Bureau of Plant Industry. 
Location. — Washington, D. C. 
Date begun. — ^1911. 
Results. — Four years' work has been completed. Data have been obtained 

on the composition of the juices of many varieties of grapes. 
Probable date of completion. — December, 1915. 
Assignment. — F. T. Anderson. 
Proposed expenditures, 1915-16. — $500. 

Determination of Food Yalne of Fruit and Yepetable Prodnets: 

Object. — To determine the merits as food of fruit and vegetable products 
and to determine the chemical composition of new products made from 
fruits and vegetables. 

Procedure. — The culinary quality and food use of fruit and vegetable prod- 
ucts, such as sugar-beet sirup, cider concentrated by freezhag, new fmit 
sirups, dried pressed potatoes, and potato starch will be tested. 

Cooperation. — States Relations Service. 

Location. — Washington, D. C. 

Date begun. — 1915. 

Assignment. — C. F. Langworthy, H. C. Gore. 

Proposed expenditures, 1915-16. — $250. 
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Preparation of Fruit Flarorfl from Surplus Fmits: 

Object. — To prepare certain fruit flavors, in order to determine the best 
methods of preparing and preserving them. 

Procedure, — ^Preparation of fruit flavors, consisting in concentrating the re- 
spective fruit Juices by freezing and then preserving the concentrated 
juices by the use of grain alcohol. 

Cooperation. — Office of Pomologlcal and Horticultural Investigations, 
Bureau of Plant Industry. 

Location. — ^Washington, D. C. 

Date 'begun. — 19tl5. 

Probable date of completion. — 1916. 

Assignment. — H. C. Gore. 

Proposed expenditures, 1915-16. — $200. 

Total, Frnit and Tegetable Utilization Inrestlgations, $12,550. 

CATTLE-FOOD AND GRAIN INVESTIGATIONS. 

Composition and Talne of Range Forage Crops: 

Object. — To determine by analytical methods the composition and value of 
the forage crops growing naturally on the ranges of the arid and semiarid 
West 

Procedure. — Promising forage plants on ranges of the arid and semiarid 
West are collected by agents of the Bureau of Plant Industry and sent 
to Washington for analysis. The history and description of such sam- 
ples are written by the Bureau of Plant Industry agent, and the com- 
bined results of the two bureaus, together with the average analysis of 
the same forage crops gathered by the Bureau of Chemistry, are pub- 
lished. 

Cooperation, — Bureau of Plant Industry. 

Location. — Washington, D. C. 

Date 6ci7i*n.— 1910. 

Results. — ^Results of previous work collected and published in Department 
Bulletin 201 ; data now being obtained for two more bulletins on native 
forage crops. 

Assignment. — J. K. Haywood, G. L. Bidwell. 

Proposed ewpenditures, 1915-16.-^500. 

Utflization of Waste By-Prodncts as Cattle Foods: 

Object. — To utilize as cattle foods various materials which are now waste 
products. 

Procedure. — Factories will be visited, the waste products studied chemi- 
cally, and promising waste materials tested on cattle; also methods of 
preparing the same in a form suitable for use ^ill be studied. 

Cooperation. — Various manufacturers. 

Location. — ^Washington, D. C. 

Date begun.— 191Z. 

Results. — ^A number of manufacturing plants have been visited to obtain 
information in regard to problems to be solved. A preliminary investi- 
gation of waste yeast from breweries has been started, the composition 
of the article determined, and methods of preparation investigated. 

Assignment. — J. K. Haywood, G. L. Bidwell. 

Proposed expenditures, 1915-16, — $1,000. 

iialyses of Cattle Foods and Grains : 

Object. — To aid other bureaus of the department in solving problems in 
which the composition of cattle foods and grains is a factor. 

Procedure. — Other bureaus carrying on cattle-food and grain investigations 
submit samples to the Bureau of Chemistry, which are examined. 

Cooperation. — Bureau of Plant Industry and other bureaus of the depart- 
ment. 

Location. — ^Washington, D. C. 

Date begun. — 1904. 

Results. — ^Two to three hundred samples have been examined. 

Assignment. — G. L. Bidwell. 

Proposed expenditures, 1915-16.-^1,000. 

Total, Cattle-Food and Grain Investigations, $2,500. 
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ISOLATION AND STUDY OF COMPOUNDS FROM THE COTTON PLANT, GOSSTFTOll 

HEBBACEUM. 

Isolation and Stndy of Compounds from the Cotton Plant, GossTpinn 
Herbacenm: 

Object. — To study the chemotropism of the boll weevil. 

Procedure. — Various compounds are isolated from the cotton plant. These 
compounds are to be used by the Bureau of Entomology to study the 
chemotropism of the boll weevil. If it is found that the boll weevil is 
attracted to the cotton plant by some definite compound, this knowledge 
is to be used in fighting the boll weevil. The work will be carried on 
during the summer months on the growing cotton plant If results 
warrant, the work will be continued from year to year. 

Cooperation. — Bureau of Entomology. 

Location. — Washington, D. C. 

Date hegun. — 1915. 

Assignment, — ^A. Viehoever, C. O. Johns. 

Proposed expenditureSy 1915-16. — $500. 

Total, Agricultural Chemistry Investigations, $56,540. 

COLLABORATION WITH OTHER DEPARTMENTS. 

[Revalation.] 

Tests for Post Office Department: 

Ohject. — To conduct such investigations and make such analyses of foods, 
drugs, or other materials transported through the United States mails 
as the Post OflJce Department may request, with a view to preventing the 
use of the mails for fraudulent purposes. 

Procedure. — Samples of the above-mentioned products as submitted by the 
Post Office Department will be analyzed by the usual laboratory methods. 
In cases where no official methods of analysis have been adopted, it may 
be necessary to develop methods. The work, on the whole, consists of the 
chemical analysis of food and drug products as submitted by the Post 
Office Department. 

Cooperation. — Post Office Department and Department of Justice. 

Location. — Washington, D. C. 

Date begun.— About 1904. 

Results. — As a result of the analyses made and reported, the Post OflSce 
Department has prohibited the shipment through the mails of a number 
of fraudulent medicines. 

Assigntnent. — C. L. Alsberg, L. F. Kebler. 

Proposed expenditures, 19 15-16. —i2j000. 

Testing Contract Supplies : 

Object. — To determine the proper specifications for certain Government 
contract supplies and to determine whether the goods delivered comply 
with the specifiealons. 

Procedure. — Chomical or physical laboratory tests are made of the samples 
according to official methods of analysis. Only such samples are handled 
in this biirenu as cnn not be handled by the Bureau of Standards. 

Cooperation. — Departments of the Government and the General Supply 
Committee. 

Location. — Washington, D. C. 

Date begun.— VJOO. 

Rcf<u1ts. — Specifications have been developed for a large number of items 
and economies effected by requiring deliveries to be up to specifications. 
Assistance has been rendered the General Supply Ck)mmittee in deter- 
mining the quality of samples submitted with bids. 

Assignment.— Yi. M. Loom is. F. P. Veitch, L. F. Kebler, C. S. Hudson. 

Proponed expenditures, 1915-16.— $2,:jO0. 

Miscellaneous Tests for Other Departments: 

Object. — To assist In classifying various products under the tariff act, and 

to make chemical analyses for other departments when requested to do so. 

Prorcdurr. — Samples as submitted by the Treasury or other departments 



Digitized byLjOOQlC 



BUREAU OF CHEMISTRY. 261 

llBeellaneoiis Tests for Other Departments — Continued. 

are analyzeci according to ollicial methods. When no official methods of 
analysis are available, suitable methods are devised. 

Cooperation. — Treasury and other departments. 

Location, — Washington, D. C, and bureau branch laboratories. 

Date heffun.—1900. 

Results. — A large number of chemical analyses have been made for and 
reported to other departments. 

Assignment. — R. L. Emerson. 

Proposed expenditures, 19 lo-l 6. —f^2,2O0. 

[Research.] 

Stady of Cereal Dusts in Relation to Tlirasher and Mill Explosions: 

Object. — To study the physical and chemical properties of grain and cereal 
dusts which occur in the thrashing, storing, handling, and milling of 
wheat and other cereals, in order to determine the cause of explosions in 
thrashers and mills and to secure knowledge that will lead to the pre- 
vention of such explosions. 

Procedure. — Samples of flour and other cereal dusts as found In thrashing^ 
in grain elevators, and in mills are collected and a complete study of 
their chemical compositions and physical properties is made. In addi- 
tion, the operations of thrashing, storing, and milling wheat and other 
cereals are investigated. 

Cooperation. — Bureau of Mines; Millers' Association of New York State; 
Pennsylvania State College; Otflcos of Grain Standardization and Cereal 
Investigations, Bureau of Plant Industry; and Office of Public Roads and 
Rural Engineering. 

Lr/crt/iow.- -Washington, I). C., and Buffalo, N. Y. 

Date begim. — 1914. 

Ri'sultii. — Considerable data have been collected in regard to past explo- 
siouH. Laboratoiy experiments have been conducted in order to deter- 
mine the relative inflammability of various dusts and the conditions 
under which they will explode. Considerable progress has been made in 
developing metho<ls of analysis and in constructing apparatus to be used 
in the tests. 

Prohahle date of completion. — 1017. 

Assignment. — G. A. Ilnlett, representing the Bureaii of Mines, and D. J. 
Price and H. H. Brown, representing the Bureau of Chemistry. 

Proposed expenditures*, 19J '>-16. —^S.OOO. 

IiiTesiipation of Distinetiye Papers: 

Object. — (1) To devise currency paper very difficult to counterfeit; (2) to 
give more individuality to bills of different denominations, in order to 
make bill "raising" more difficult; and (3) to increase the serviceability 
of currency paper. 

Procedure. — Confi<lential ; not to the best interests of the Treasury Depart- 
ment to make public. 

Cooperation. — Bureau of Engraving and Printing, Bureau of Standards, 
paper makers, currency engravers and printers, and bankers. 

Tjocation. — Headquarters, Washington, D. C. 

Date begun.— VJl^. 

Results. — First reiwrt to the Secretary of the Treasuiy. November 7, 1913, 
recommending distinctive portrait, design, and color of bills of each 
denomination. A reduction in the cost of currency paper of $12,500 per 
year was also effected. 

Probable date of completion. — July, 1916 (continuing at the request of the 
Secretary of the Treasury). 

Assignment. — Committee on distinctive paper: F. P. Veitch and C. F. Sam- 
met, Bureau of Chemistry, and F, C. Clark, Bureau of Standards. 

Proposed expenditures, 1915-16. — .$500. 

Total, Collaboration with Oilier Departments, $15,200 (regulation, $6,700; 
research, $8,500). 
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[Reiralation.] 

TESTING EXPORT FOOD PRODUCTS. 

Testing Export Food Products: 

Object. — To Inspect and test food products Intended for export to foreign 

countries, to determine whether the goods will meet the requirements of 

the country to which consigned. 
Procedure, — Samples are taken from shipments for export The samples 
. are subjected to the same tests as those required by the country to which 

shipped. The cost of examination is paid by the exi)orter. 
Location. — New Yorlc and other branch laboratories. 
Date begun. — 1904. 
Results. — ^All samples submitted have been analyzed and certificates of tests 

furnished. 
Assignment. — R. E. Doolittle. 
Proposed expenditures, 1915-16.-^,280. 

[Research.] 

POULTRY AND EGG INVESTIGATIONS. 

Poultry and Egg Research Work; General Laboratory Inrestigation : 

Object. — To discover fundamental scientific facts bearing on the preserva- 
tion of quality and the prevention of decay of poultry and eggs and 
their products. 

Procedure. — Laboratory analyses are made and experimental studies con- 
ducted In the laboratory and in industrial environment on both a labora- 
tory and a commercial scale. Investigations of the effects of various 
methods of preserving eggs and poultry are undertaken and laboratory 
and other methods devised by which researches can be carried on. New 
lines of work are originated and carried to the point of independent 
projects. 

Cooperation. — Egg and poultry industry, warehousemen, and carriers. 

Location. — Laboratories in Philadelphia, Pa., and Indianapolis. Ind. 

Date begun. — About 1907. 

Results. — New or modified chemical and bacteriological methods have be«i 
developed to detect decay or alteration in the composition of poultry and 
eggs. During the preceding year methods for the examination of eggs 
were given much attention. Results were obtained on the growth of 
bacteria at low temperatures; practical work developed in the preserva- 
tion of eggs and on the use of refrigerated space for the preparation of 
poultry and eggs for market; an extensive correspondence carried on 
with producers and middlemen on subjects connected with the investi- 
gations. 

Assignment. — Mary B. Pennington, Norman Hendrickson. 

Proposed expenditures, 1915-16. — $21,580. 

Breakage of Eggs in Transit: 

Object. — To determine the cause of breakage, to fix responsibility, and to 
devise, test, and demonstrate methods by which damage in transit can 
be decreased. 

Procedure. — Study of egg grading, egg packages, and stowing of loads In 
shipping sections; of conditions during transit on railroads and in trucks 
or wagons; details of handling at terminals, on docks, and in ware- 
. houses; handling by receivers. 

Cooperation. — Ofllce of Markets and Rural Organization ; National Poultry, 
Butter, and Egg Association; shippers, railroads, egg-package industry, 
receivers, warehousemen. 

Location. — In Middle West and east-coast cities. 

Date begun.— 191S. 

Results. — Comprehensive survey of present practices in egg transportation 
couipletod. Experimental stowing of cars has resulted in definite recom- 
mendations to the Industry on bracing epgs In cases, on bracing cases In 
cars, and bracing, huffinp. and shifting cars in transit, resulting in 
a pronounced decrease in transit egg damage. 

Probable date of completion. — 1917.. 

Assignment. — Marv Y^. Pennington, H. A. McAleer, A. D. Greenlee, F. X. 
Daily. 

Proposed expenditures, 1915-16.— $6,880. OoOQle 
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FraieB aad Dried Egg^: 

Object, — To determine the fitness of certain eggs as food, and to study their 
handling l)efore and after freezing and drying and their use by bakers 
and others, in order to save waste and improve quality. 

Procedure, — Work in the laboratory and in the packing house on the grad- 
ing of eggs before the candle and out of the shell, and on their subsequent 
handling, freezing, drying, and storage; examination of the products in 
bakeries when subjected to commercial routine handling. 

Cooperation. — OfBce of Markets and Rural Organization, egg-breaking estab- 
lishments, bakers, egg shippers, railroads, and cold-storage warehouse- 
men. 

Location, — East-coast cities and egg-produdng sections in the Middle West 

Date hegun. — 1911. 

Re9vlt8. — ^Construction and equipment of egg-breaking plants and routine 
handling of eggs for preservation by fre^ng or drying practically com- 
pleted ; studies of egg products in bakeries practically completed ; results 
now being prepared for publication. 

Probable date of completion. — ^1916. 

Assiffnment. — ^Mary E. Pennington, M. K. Jenkins, Norman Hendrickson. 

Proposed expenditures, I915-i5.--$l,000. 

Pfiltry Fleshing: 

Object. — To study the behavior during killing, picking, chilling, packing, 
transporting, storing, and passage through the market of poultry fed 
after receipt by the packer for increase in weight and quality; and to 
determine the effect of different foods on the poultry during such prepa- 
ration for market, in the packing house, and during its subsequent journey 
to the consumer, and the effect on Its palatabllity and nutritive value 
to the consumer. 

Procedure. — ^Differentiation of types of birds suited to feeding from incom- 
ing stock and the discarding of those birds that can not be successfully 
used for the following experiments : Caloric values, digestive coefficients, 
growth acceleration, specialized tissue formers, and such other informa- 
tion as may be necessary concerning the exact composition and effect of 
rations on poultry fed under the conditions and for the purposes stated ; 
methods of administering rations — effect of quantities and frequency of 
feeding on the quality and composition of flesh ; construction or develop- 
ment of quarters and appliances required for the commercial feeding of 
poultry in large numbers and in the unnatural environment of the packing 
house in order to procure a flesh of exact and constant composition ; deter- 
mination of best methods of emptying the intestinal tract during 24 hours 
preceding slaughter with a minimum loss of flesh; invention or develop- 
ment of special appliances and methods for the killing, bleeding, picking, 
chilling, and packing of the brittle-boned, tender-skinned, soft-meated 
birds resulting from heavy feeding in captivity; determination of the 
effect of transportation temperatures, holding-room temperatures, long- 
freezer storage, window displays, and the routine of marketing on the 
stability of the flesh of the dressed bird ; and study of the character of 
the changes undergone. 

Cooperation. — Bureau of Animal Industry, Office of Markets and Rural 
Organization ; poultry packers having feeding stations, railroads, carriers 
In general, warehousemen, commercial men, jobbers, and retailers ; nutri- 
tion experiments in the Bureau of Chemistry. 

Location. — Poultry-packing houses in the Middle West, bureau laboratories 
in. Indianapolis and Philadelphia, and east-coast cities. 

Date begun.— 1915. 

Results. — ^The project is just being started. Because of the newness of the 
field and its extent, work during the coming year will be begun on the 
differentiation of types of birds coming to the packing house suited to 
feeding and general information of a scientific character obtained on the 
nutritive value of certain rations and their effect on the flesh of the 
birds. 

Assignment. — Mary E. Pennington, H. A. McAleer, A. D. Greenlee, A. W. 
Broomell. 

Proposed e^enditures, 1915-16.— %SAOO. 

Iiitmeting Shippers, Carriers, and Others in Handling Poultry and Eggs: 
Object. — ^To disseminate information obtained in these investigations ouj 
the principles of handling eggs and dressed poultry, by pfrsftttal contact, IC 
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InstractiniT Shippers, Carriers, and Otliers in Handling Poaltry and 

Egrgrs— Continued, 
demonstrations, publications, etc. ; and to apply such principles in prac- 
tical work as must be tested on a large scale in order to confirm their 
practicability. 

Procedure, — Meetings at shipping and receiving points, presided over by 
investigators, to which all the Industry, the railroad agents, etc, are in- 
vited ; visits to shippers, receivers, warehousemen, etc., to observe methodB 
in use and obtain dnd give general information; trips with demoiistra- 
tion car carrying refrigerator plant. 

Cooperation. — Office of Markets and Rural Organization, buyers, shif^rs, 
railroads, warehouses, receivers of poultry and eggs, and State agricul- 

, tural colleges. 

Location, — Indiana, Illinois, Ohio, Kentucky, and east-coast cities, and occa- 
sionally minor activities in other States in producing sections. 

Date hegun.-^AbovLt 1910. 

Results. — General improvement has been effected in all phases of ponltry 
and egg handling, transportation, and storage, and methods based on 
scientific findings have been introduced into general use in the industry, 
as evidenced by decreased spoilage of poultry and eggs in the markets. 

Assignment. — Mary E. Pennington, H. A. McAleer, H. C. Pierce, A. D. 
Greenlee, F. X. Daily, H. L. Shrader. 

Proposed expenditures, 1915-16.-— $11,260. 

Total, Poaltry and Egg Investigations, $43,120. 

[Research.] 

FISH INVESTIGATIONS. 

Freezing and Cold Storage of Fish: 

Object. — To study present practices in handling fish for freezer storage, 
with a view to the prevention of loss through deterioration. 

Procedure. — Chemical, bacteriological, and histological studies will be made 
of the effects of low temperature and different periods of storage upon 
fish handled in the commercial way: Trade practices in glazing, gutting, 
and wrapping fish for storage as a means of preservation will be in- 
vestigated. It is planned to devise new scientific methods, if necessary, 
for detecting changes in fish during storage and for the detection of 
spoilage. 

Cooperation. — Fishermen, dealers, and fish freezers. 

Location. — Philadelphia, New York, and fish-producing points. 

Date hegun. — 1914. 

Results. — Extensive experiments involving long periods of freezer storage 
on fish treated in various commercial ways are in progress. These ex- 
periments must be repeated several years in succession for confirmation. 
New chemical methods have been devised to detect incipient deterioration 
in fish and similar products, and these methods have been successfully 
applied to the study of oysters and fish under refrigeration. 

Assignment. — Mary E. Pennington, E. D. Clark, L. H. Almy. 

Proposed expenditure, 1915-16.— ^,Q50. 

Transportation and Handling of Fish: 

Object. — Investigation of present methods of handling, packing, and ship- 
ping fish, in order to devise ways of improving the quality and preventing 
loss. 

Procedure. — Chemical and other methods will be employed for studying the 
efficiency of present handling and shipping methods in conserving the 
quality of fish. Experimental shipments of fish will be made and hand- 
ling studies instituted, in the hope of improving the quality of fish being 
shipped under present methods and also under any new methods which 
may be proposed. 

Cooperation. — Transportation companies and fish dealers. 

Location. — Fish producing and consuming centers and their shipping con- 
nections in the eastern and middle-western districts. 

Date begun. — 1915. 

Assignment. — Mary E. Pennington, E. D. Clark, L. MacNaughton. 

Proposed expenditures, 19 15-1 6. —$6,780. 
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SjttcMAtie Fo«d AnalyBes of Fish: 

Object. — Chemical analyses of all available food fish to determine their 
food value and seasonal variations in composition. 

Procedure. — Complete analyses of all available species of fish from the point 
of view of their food value will be made and compiled. The seasonal and 
local variations in the chemical composition of fish will be ascertained 
and the constants of their different food components determined. 

Cooperation. — Bureau of Fisheries and fish dealer& 

Location. — Washington, D. C, and Philadelphia. 

Date begun. — 1914. 

Results. — Complete analyses of many fish have been made and compiled 
and show that the analytical tables already published are very inaccurate 
in that the fish were not analyzed at different seasons and the yearly 
average obtained. A tabulation of these results is under way and will 
prove of great value to all later investigators on the composition of 
American food fish. 

Assignment. — Mary E. Pennington, E. D. Clark, T. E. Harper, jr. 

Proposed expenditures, i9i5-/ 6.— $2,520. 

Flak By-Prodaets and New Sea Foods: 

Object. — Investigation of the utilization of fish-waste products and new 
foods from fish, shellfish, and their commercial products. 

Procedttre.— Ohemical and other methods in the laboratory and field will 
be employed for the study and development of commercial uses for fish 
oils, glue, gelatin, waste, etc. New uses for fish and fish products as 
foods or for other purposes will be developed after chemical study and 
practical work with the fish industries. 

Cooperation, — Bureau of Fisheries, fish dealers, and fish by-product industry. 

Location. — Philadelphia and fish-producing points on the east coast. 

Date begun.— 1916. 

Assignment. — Mary E. Pennington, E. D. Clark. 

Proposed expenditures, 1915-16.— fSJlO. 

Total, Fish Investigations, $15,720. 

[lUtMircli.] 

OYSTER AND OTHER SHELLFISH INVESTIGATIONS. 

liTestUralions Regarding the Sanitary Inspeetion of Shellfish Areas and the 
Handling and Shipping of Shellfish: 

Object. — ^To obtain information looking to the improvement of the sanitary 

■ quality of shellfish reaching the market. 

Procedure. — A sanitary survey of oyster and dam beds will be made; also 

studies of shellfish in the various stages of marketing. 
Cooperation. — Hygienic Laboratory and various State shellfish commissions 

and State boards of health. 
Location. — ^Field laboratories are established in locations favorable tQ the 

study of the shellfish industry. 
Date begun. — 1918. 
Results. — Shipments of shellfish from polluted areas investigated have been 

discontinued and conditions of handling improved. 
Assignment. — Carleton Bates. 
Proposed expenditures, i9i5-iff.— $4,250. 

ItTestigations Regarding the Conservation of the By-Produets of the Oyster 
Industry: 

Object, — To secure data relative to the waste of the by-products of the 
oyster industry, with a view to ascertaining whether the same could be 
utilized on a commercial scale. 

Procedure. — Information will be gathered in connection with work on proj- 
ects covering the investigation of the handling of oysters. 

Coopera<ton.— 5)yster Growers' and Dealers* Association of North America. 

Location. — ^Temporary laboratories established in connection with the han- 
dling of oysters. 

Date 56i7t*n.--1914. 

Results. — Small amount of data available, collected during the investiga* 
tiong of 1914. 

Assignment. — Carleton Bates. 

Proposed expenditures, iWJ-i 6.— $250. r^^^^T^ 
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« 

iBTestigation of the Sanitary Character of Water In Relation to the Sanlttrj 
Condition of Shellfish: 

Object. — To determine whether water In the vicinity of shellfish beds Ib 
polluted, to determine from what beds it is safe to obtain shellfish for 
food purposes, and to suggest methods for remedying or preventing the 
pollution of shellfish. 

Procedure. — Inspection of conditions and examination of samples from the 
vicinity of shellfish beds will be made. 

Location, — Washington, D. C. 

Date hegun.— 1912. 

Results. — ^Thls project has been confined since July, 1914, to the study and 
report of findings of the previous year's work. One report has been 
submitted, in cooperation with the Bacteriological Laboratory of the 
bureau, on the examination of the waters of Chesapeake Bay and its 
tributaries. 

Probable date of completion. — ^1918. 

Assignment.-— W. W. Skinner, J. W. Sale. 

Proposed expenditures, 1915-16. — $500. 

Total, Oyster and Other Shellfish Investigations, $5,000. 

[BflMarch.] 
BIOLOGICAL INVESTIGATIONS OF FOOD AND DRUG PRODUCTS. 

Chemical Investigation of Vegetable Proteins: 

Object. — To determine the chemical composition of proteins as a basis for 
ascertaining their food value; to investigate the hitherto unknown 
nitrogenous constituents of seeds and plants; to examine seeds and plants 
which are at present not used for foods, to ascertain whether these con- 
tain compounds which might be used to supplement the deficiency of 
other foods. 

Procedure. — Isolation and hydrolysis of proteins from seeds and plants and 
a study of the composition and properties of such proteins. 

Location. — Washington. 

Date begun. — 1915. 

Assignment. — C. O. Johns, Arno Viehoever. 

Proposed expenditures, 1915-16.-^1400. 

Nitrogen Distribution in Yarions Cereals and Other Feeding Stuifs: 

Object. — To determine the nature and amount of the amino acids which are 
found In the mixed proteins of cereals and feeding stulTs. The Isolation 
of the proteins themselves is tedious and inaccurate. The food value of 
a protein has been shown to depend on the nature and quantity of the 
amino acids, which are the building stones of the protein, and that certain 
of these amino acids are necessary for the growth and maintenance of ani- 
mals. The knowledge of the presence or absence of these amino adds 
should lead to improvements In methods of feeding. The proposed re- 
search is designed to supply this Information. • 

Procedure. — The various seeds and feeding stuffs will be hydrolyssed with 
ncid which liberates the amino acids, and these will be determined by the 
methods of Van Slyke and Osborne. 

Location. — Washington, D. C. 

Date begun. — 1914. 

Besults. — Nitrogen distribution was determined in whole corn, corn germ, 
cottonseed fiour, tomato seed, and Kafir com. Confirming the results of 
previous investigators, corn, corn germ, and cotton seed were found by 
the bureau to contain the amino acids necessary for growth and mainte- 
nance. Tomato seed and Kafir corn both show absence of the amino acid, 
histidin, which is deemed necessary. The method of Van Slyke for de- 
terminations of the various amino groups can be applied to the analyses 
of various materials without previously isolating the proteins and with- 
out actually Isolating the amino acids. Obviously this is an improvement 
over the former methods. 

Probable date of completion. — June 30, 1916. 

Assignment. — C. L. Alsberg, J. F. Brewster. 

Proposed expenditures, 1915-16.— $1,S00. 
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Efeet upon Health of Feedinp Small Quantities of Saponins for Long 
Periods: 

01)j€ct. — For some years saponins have been used in various food products, 
notably in soft drinks for the purpose of making them foam. " Saponins " 
is a term covering a wide range of compounds, many of which are ex- 
tremely poisonous and all of which possess the power in very great dilation 
of dissolving red blood corpuscles. The use of certain saponins in food 
products is undoubtedly objectionable. Whether others less toxic are 
permissible is open to question. All the experimental work with saponins 
hitherto recorded has been done with large doses, so that no conclusions 
can be drawn which are of value in guiding this bureau in the enforce- 
ment of the food and drugs act. lu the proposed experiments small 
dosages, comparable with those in foods, will be employed in order to 
see whether evidence may be gathered that can be used to support a pro- 
hibition of the use of saponins. 

Procedure, — Inasmuch as the feeding of small quantities of saponins to 
animals over long periods is often without visible effect, and inasmuch as 
the chief toxic action of saponins is on red blood corpuscles, it is pro- 
posed to feed animals for long periods with small quantities of saponins 
and then examine the resistance of their red corpuscles to laking. 

Location. — Washington, D. C. 

Date "begun, — ^1914. 

Results, — The results thus far obtained indicate that there is a distinct 
effect upon the red corpuscles, which is more marked in some cases than 
in others. 

ProJiahle date of completion, — 1918. 

AiHgnment, — C. L. Alsberg, C. S. Smith. 

Proposed expenditures, 1915-16.-^500. 

Utilization of Hydrogenated Whale Oil: 

Object. — To determine whether hydrogenated whale oil can be used as an 

edible fat for lard substitutes. 
Procedure. — Pure whale oil will be fed to experimental animals and the 

amount of fat absorbed determined, as well as the amount of cetyl alcohol 

excreted. 
Location. — Washington, D. C. 
Date ^begun. — 1914. 
Results. — Work on this project will probably be completed this fiscal year 

and the results published. 
Probable date of completion. — 1916. 
Assignment,— C. L. Alsberg, O. S. Smith. 
Proposed expenditures, 1915-16.-^300. 

Total, Biologieal Investigations of Food and Brag Products, $10,000. 

[RMMrch.] 

CITRUS BY-PRODUCTS INVESTIGATIONS. 

Cltms By-Produets Investigations: 

Object, — To devise commercial methods for the utilization of cull citrus 
fruits; especially to increase the quantity and quality of the yield of 
essential oils from the peel and of the Juice from the fruit; to improve 
methods of the manufacture of citric acid ; to extract products with flavor- 
ing value from the peel; to develop methods for concentrating and pre- 
serving citrus Juices by freezing ; and to study methods of manufacturing 
vin^ar, marmalade, distilled oil, and other by-products from citrus fruits. 

Procedfirc— Methods for obtaining by-products are studied in the laboratory 
and later worked out on a small commercial scale. Experiments are 
made with different types of apparatus and machinery to ascert;ain which 
types are best adapted to the purpose of extracting or manufacturing the 
various by-products. Different methods are tried out in the stnne way. 

Location. — Los Angeles, Cal. 

Date begun.— 1911, 

Results. — Improved methods of clarification, filtration, and washing in the 
manufacture of citrate of lime, which have been devised and tried out 
on a commercial scale, have resulted in obtaining a quality of citrate of 
lime much above the average. Citric acid of exceptional purity and fine 

....../Google 
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Citrus By-Prodnets Inrestiirations — (Continued. 

appearance has been produced, but further work is necessary in order to 
secure a larger yield. The work on essential oils is about 50 per cent 
completed. New devices are being tried looking to the separation of the 
oil from the fruit before the fruit is crushed. Experiments have already 
demonstrated that this method of separation will result In a higher 
quality of oil. 

Probable date of completion. — 1918. 

Assignment. --Fj. M. Chace, C. P. Wilson. 

Proposed expenditures, J 915-16.— ^10,120. 

ENFORCEMENT OF THE FOOD AND DRUGS ACT. 

[BejraUtl«n.] 
ADMINISTRATION. 

Collaboration with State Officials: 

Object. — To secure collaboration with State food and drug officials in order 

to more efficiently enforce the food and drugs act. 
Cooperation. — Food and drug officials of the various States. 
Location. — Washington, D. C. 
Date begun,— 1907. 

Assignjnent.—J. S. Abbott, H. S. Bailey. 
Proposed expenditures, 1915-16. — $14,700. 

Interstate and Import Beeords: 

Object. — To keep accurate records of interstate and import cases under the 

food and drugs act. 
Ooopera/ton.— Solicitor of the department. 
Location. — Washington, D. C. 
Date begun.— 190S. 

Assignment. — H. J. Demaree, M. E. Hartman. 
Proposed expenditures, 1915-16. — $18,500. 

Preparation of Erldenoe for Cases: 

Object — To prepare evidence for presentation in cases under the food and 
drugs act and secure outside witnesses and experts in cases. This project 
also covers cost of travel to court. 

Cooperation. — Solicitor of the department. 

Location. — Washington, D. C. 

Date begun.— 1907. 

Assignment. — I. K. Phelps. 

Proposed expenditures, 1915-16. — $15,000. 

Compilation of Information Begardinir Pood and Drnp Products for Use ii 
Enforeinp the Food and Drngrs Act: 

Object. — For a number of years a mass of information has accumulated in 
the files of the Bureau of Chemistry, but is not accessible either for work- 
ers in the bureau or for workers on related subjects outside the bureau 
because It is not in available form. This material will be compiled for 
distribution to chiefs of inspection districts, chemists In charge of brancb 
laboratories, and chemists of the Bureau of Chemistry, in the enforce- 
ment of the food and drugs act. and also to State and city chemists en- 
gaged in the enforcement of State and municipal laws concerning foods 
and drugs. Such parts of the material as may be Considered of sufficient 
value will be prepared for piiblicaiion. 

Procedure. — The editorial work will be carried on by H. D. Gibbs, who will 
also compile information upon certain topics with which he is most 
familiar. Others in the bureau will assist in the compilation. 

Location. — Washington, D. C. 

Date begun.— 191^. 

Assignment. — H. D. Gibbs. 

Proposed expendilures, 19/5-itf.— $3,000. 

Total, Administration, $51,200. 
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FOOD CONTROL. 

Preparation of Cases, Annoaneements, Standards, and Definitions: 

Object. — ^To review cases, prepare correspondence, service and regulatory 
announcements, and advisory standards and definitions, make analyses 
and check analyses, and compile data for court cases in connection witli 
the ^iforcement of the food and drugs act. 

Procedure, — Oases are received from the inspection districts and recom- 
mendations made as to their disposition. Correspondence dealing with 
such cases and with labels and other food questions arising under the 
food and drugs act is prepared. Announcements of bureau rulings of 
general interest are prepared for publication for the information of the 
trade and the public. Check analyses of oflScial samples are made by men 
specially experienced along certain lines. Data are compiled for use in 
court eases and for use in coming to decisions on questions arising under 
the act. 

Location. — Washington, D. C. 

Date begun.— 1907. 

Results. — Sixteen issues of the bureau publication " Service and Regulatory 
Announcements," including supplements, have been prepared for pub- 
lication. Two hundred and one interstate, 18 import, and 77 miscel- 
laneous samples of foods have been analyzed and reported. A monthly 
average of about 400 letters, exclusive of intrabureau memoranda and 
memoranda regarding cases, have been prepared. Approximately 2,500 
interstate cases have been passed upon and appropriate recommendations 
prepared. Approximately 1,800 report cards on Interstate food samples, 
have also been reviewed and conclusions recorded. 

Assignment. — H. M. Loomis, P. B. Dunbar. 

Proposed expenditures, 1915-16.— %20,000. 

Examination of Waters and Belated Prodneta: 

Object. — To make analyses of interstate and import samples and samples 
from source, review cases, handle correspondence, complete data for 
court cases, etc. 

Procedure. — Samples collected by Inspectors of presumably mlsbranded or 
adulterated products are analyzed. The source of waters is inspected to 
determine the possibility of contamination or other adulteration. 

Location. — Washington, D. C. 

Date begun.— 1901. 

Results. — Numerous successful prosecutions of adulterated or mlsbranded 
products have been made. However, very general compliance with the 
law is being secured. The sanitary condition of waters sold in inter- 
state commerce and imported from abroad Is being carefully controlled, 
the general condition being satisfactory. 

Assignment. — W. W. Skinner, J. W. Sale. W. F. Baughman, F. B. Furber. 

Proposed expenditures, 1915-16.-^10,000. 

Control of Stock Foods and Grains: 

Object. — To make analyses of 'Interstate and import samples, review cases, 
handle <;orrespondence, complete data for court cases, etc. 

Procedure. — Samples of cattle foods and grains offered for import and 
found in Interstate commerce are collected and examined to determine 
whether they are In compliance with the provisions of the food and 
drugs act. 

Cooperation. — ^Treasury Department and Department of Commerce; Solici- 
tor of the department. 

Location. — Washington, D. C. 

Date begun.— 1901. 

Results. — General compliance with the law being obtained. 

Assignment. — ^J. K. Haywood, G. L. Bldwell. 

Proposed expenditures, 1915-16.— $9,000. 

Preparation of Cases and Correspondence Belating to Carbohydrate Products : 

Object. — ^To review cases, prepare correspondence, make check analyses of 
official samples, compile data for court cases, etc. 

Procedure. — Cases concerning confectionery, sugars, sirups, jellies, Jams, 
and preserves, and all cases relating to other food products In which a 
charge is made concerning a carbohydrate constituent are referred to 
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Preparation of Gases and Gorrespondenee Relating to Carbohydrate 
Products — Continued, 
this bureau for recommendation as to their disposition. Correspondence 
dealing with such cases and with labels and other food questions arising 
under the food and drugs act is prepared. Check analyses of official 
samples are made by men specially experienced along certain lines when 
necessary. Data for use in court cases and for use in coming to decisionB 
on questions arising under the act are compiled. 

Location, — Washington, D. C. 

Date begun. — 1914. 

Results. — Four import and two miscellaneous samples of foods have been 
analyzed and reported. An average of about 200 letters and memoranda 
a month, exclusive of memoranda regarding cases, have been prepared. 
Approximately 300 interstate cases have been passed upon and appro- 
priate recommendations prepared. Approximately 525 report cards on 
interstate food samples have also been reviewed and conclusions recorded. 
Twenty-flve drafts of notices of judgment have been reviewed for publi- 
cation. 

Assignment. — C. S. Hudson, M. N. Straughn, S. F. Sherwood, J. K. Dale, 
T. S. Harding. 

Proposed expenditures, 1915-16. — $7,000. 

Control of Dairy Products: 

Object. — To make analyses of interstate and import samples, review cases, 
handle correspondence, complete data for court cases, etc. 

Procedure. — ^Dalry samples are analyzed as submitted by inspectors and 
correspondence relating to this subject prepared. Cases relating to dairy 
products are considered. 

Cooperation. — ^Dairy Division, Bureau of Animal Industry. 

Location. — Washington, D. C. 

Date begun.— 1907. 

Results. — General compliance with the law. 

Assignment. — G. E. Patrick. 

Proposed expenditures, 1915-16. — $8,000. 

Mieroehemical Examination of Food and Brag Products: 

Object. — To make analyses of interstate and import samples, review cases, 

handle correspondence, etc. 
Procedure. — Samples are examined microscopically and such other work as 

needed in connection with cases performed. 
Location. — Washington, D. C. 
Date begun.— 1907. 

Results. — General compliance with the law. 
Assignment. — B. J. Howard. 
Proposed expenditures, 1915-16. — $7,600. 

Milk Campaign : 

Object. — To improve the quality of market milk entering Interstate com- 
merce. 

Procedure. — ^The work will include the bacteriological examination of sam- 
ples of milk, also inspection of farms, milk stations, and distribnting 
houses, with suggestions for their improvement. 

Cooperation. — Bureau of Animal Industry and local health anthoritie& 

Location. — Temporary laboratories will be established in the regions to be 
benefited by the campaigns. 

Date begun. — 1907. 

Results. — Improvement of the milk supply has been brought about by coop- 
eration and education, and by prosecution when necessary. 

Assignment. — Carleton Bates. 

Proposed expenditures, 1915-16.— $6,000. 

Microbiological Examination of Foods and Drugs: 

Object. — To detect adulteration, contamination, and pollution. 
Procedure. — Samples of foods and drugs are continually being examined 

and cases brought on those warranting such action. The analysts appear 

as witnesses when required. 
Location. — Headquarters at Washington, D. C. ; temporary laboratories to 

other cities. 
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MieroMologioal Examination of Foods and Drugs — Ck>ntiaued. 

Results, — ^A large number of samples have been examined and prosecutions 

instituted in those cases where adulteration was revealed. 
Assignment — Carleton Bates. 
Proposed expenditures, 1915-16.— ^15,000, 

Nitrogen Determinations: 

Object. — To determine the nitrogen content of samples of various products 

when such determinations are necessary In the analysis of the various 

products. 
Procedure. — Official analytical methods are employed In the determination 

of the nitrogen content of samples submitted by the other laboratories of 

this bureau and by other bureaus of the department. 
Location, — Washington, D. C. 
Date hegun,— 1901. 

Results. — Fourteen thousand determinations have been made and reported. 
Assignment. — ^T. C. Trescot. 
Proposed expenditures, 1915-16.— i&JQO. 

Total, Food Control, $87,300. 

DRUG CONTROL. 

Expert Review of Analyses and Recommendations on Dmg Samples: 

Object. — To review and pass upon drug cases. 

Procedure. — The analytical findings and recommendations of Inspection 

districts In connection with evidence presented at hearings are critically 

reviewed. 
Location, — ^Washington, D. C. 
Date begun. — 1907. 
Results. — Gradual Improvement has resulted in the quality of crude and 

manufactured drugs and in the labeling of proprietary preparations. 
Assignment. — L. F. Kebler, W. O. Emery, E. IL Nelson, A. G. Murray^ 

F. P. Morgan. 
Proposed expenditures, 1915-16. — $7,500. 

Drag Analyses : 

Object, — To conduct analyses of interstate and import drugs and drug prod- 
ucts to determine if same are in compliance with the food and drugs 
act 

Procedure. — Established methods will be employed where available; other- 
wise newly developed methods will be used. 

Location, — Washington, D. C. 

Date begun,— 1001. 

Results. — The results of these analyses have been used as a basis for action 
in the enforcement of the food and drugs act and also, in cooperation with 
other departments, in the enforcement of various other laws. 

Assignment. — L. F. Kebler, W. O. Emery, R. K. Nelson, A. G. Murray, 
£. G. Merrill. 

Proposed expenditures, 1915-16.-^20,000, 

Examination of Turpentine and Bosin: 

Object. — To examine turpentine and rosin samples to determine whether 
or not they are adulterated; to check analyses and pass upon cases on 
turpentine and rosin under the food and drugs act. 

Location. — Washington, D. C. 

Date begun, — 1006. 

Assignment. — F. P. Veltch, H. P. Holman. 

Proposed expenditures, 1915-16.-^612. 

Cmde-Drng Control: 

Object. — To Inspect Imported drugs arriving at ports where drug-inspection 
facilities are limited; to check important work on import and interstate 
cases; to prepare standards and collect data, with the object in view of 
securing uniformity in drug inspection. 

Procedure, — The usual methods of pharmacognostic Investigations are 
followed. 

Location. — Washington, D. C. 
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Cmde-Drng Control— Continued. 

Date hegun.^1914. 

Results, — Considerable work on crude drugs has been completed. Data 
have been collected for the guidance of the administrative offices to 
enforcing the food and drugs act in its application to crude drugs. 

Assignment. — ^A. Viehoever, C. O. Bwing. 

Proposed expenditures, 1915-16,-^,200. 

Totml, Drnsr Control, $34,212. 

FIELD FOOD AND DRUG INSPECTION. 

Inspection Work: 

Ohject. — To collect samples, insi)ect factories, and secure data bearing oq 
food and drug industries. 

Cooperation. — State food and drug inspectors and Bureau of Animal Indus- 
try inspectors. 

Location. — District headquarters at Washington, D. C, Chicago, 111., and 
San Francisco, Cal. Inspectors travel over the whole United States. 

Date begun.— IW!. 

Results. — A large number of samples collected, factories inspected, and 
data assembled. 

Assignment.— W. G. Campbell, L. M. Tolman, B. R. Hart. 

Proposed expenditures, 1915-16.-^126,000. 

Hearings and Correspondence: 

Object, — ^To hold hearings, conduct correspondence, and prepare cases at 
district headquarters and at branch laboratories in connection with the 
enforcement of the food and drugs act as applied to both interstate and 
import business. 

Location, — District headquarters at Washington, D. C, Chicago, 111., San 
Francisco, Cal., and at branch laboratories. 

Date begun.— 1007. 

Assignment.— W. G. Campbell, L. M. Tolman, B. R. Hart. 

Proposed expenditures, 1915-16. — Included In cost of laboratories listed 
below. 

Examination of Samples: 

Object. — To make chemical and other analyses of samples of foods and 
drugs to determine whether or not they are adulterated or mlsbranded 

Location. — District headquarters and branch laboratories of Bureau of 
Chemistry. 

Date begun. — 1907. 

Assignment. — W. G. Campbell, L. M. Tolman, B. R. Hart. 

Proposed expenditures, 1915-16. — Included In cost of laboratories listed 
below. 

Insecticide Work: 

Object. — To hold and report hearings, collect samples of both interstate 
and import shipments, and conduct other routine work in connection with 
the enforcement of the Insecticide act. 

Cooperation. — Insecticide and Fungicide Board. 

Location. — District headquarters and branch laboratories. 

Date begun.— imo. 

Assignment.— W. G. Campbell, L. M. Tolman, B. R. Hart. 

Proposed expenditures, 1915-16. — Included In cost of laboratories listed 
below. 

Regulatory Investigations: 

Object,-^o develop methods of analysis, detect and study new adulterants, 
secure data on trade practices, and study food and drug industries, In 
order to properly enforce the food and drugs act. 

Location. — District headquarters and branch laboratories. 

Date begun.— 190^. 

Assignment,— W. G. Campbell, L. M. Tolman, B. R. Hart. 

Proposed expenditures, 1915-16. — Included In cost of laboratories listed 
below. 
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BRANCH FOOD AND DRUG LABORATORIES. 



Location. 



Eastern district; headquarters, Washington, D. C. . 

Washington, D. C 

New York, N.Y 

Boston, Mass 

Philadelphia. Pa 

Bnllalo.N. Y 

Savannah, Ga 

Ban Joan, P. R 

Central dbtrict; headquarters, Chicago, 111 

Chicago, ni 

St. Paxil, Minn 

8t. Louis, Mo 

Cincinnati, Ohio 

New Orleans, La 

Western district; headquarters, San Francisco, Cal. 

San Francisco, Cal 

SestUe, Wash 

Denver, Colo 

Honolulu, Hawaii 



Assignment. 



W. G. Campbell, chief of district. 

Vacant , 

R. E. DoolitUe 

A. L. Sullivan 

C. S. Brinton 

L. Fatton , 

W.X.McGee 

E. H. Grant 

L. M. Tolman. chief of district 

Goo. W.Hoover 

E. n. Goodnow 

D. B. Bisbee 

L. B. Forst , 

F. W. Llepsner 

B. R. Hart, chief of district 

R. W.Hilts 

A.L.Knlsely 

R.S.Hiltner 

A. W. Hansen , 



Proposed 

expend !• 

turcs, 

1916-16 



$30,000 
76,000 
20,000 
11,000 
7,000 
8.500 
5,500 



58.000 
0.400 
9,000 

11,000 
8,000 



27,000 
11,000 
15,000 
4,000 



310,400 



Total, Field Food and Drug: Inspection, $435,400. 

[BeMarch.] 
FOOD IKVESTIGATIONS. 

Stndies on the Analygis and Composition of Tinesrars: 

Object. — To develop methods of analysis and to acquire knowledge of the 
composition of vinegars. 

Procedure, — ^This work involves an investigation of methods of analysis of 
vinegars in general and the application of these methods to the determi- 
nation of the composition of authentic samples of the different vinegars — 
for the present more particularly of those made from sugar or molasses 
and from corn-starch sugar, the work to extend also to spirit, wine, malt, 
and cider vinegars. 

Cooperation, — ^Vinegar manufacturers. 

Location, — Washington, D. C. 

Date begun.— 1914, 

Results, — Existing methods of analysis have to some extent been brought 
together, compared, and systematized. Instruction in methods of vinegar 
analysis has been given to 11 men destined for the field or other service 
of the bureau. An investigation on the composition of elder vinegar 
made from two lots of mixed apples grown in Virginia has been completed 
and is about to be reported to the chief of the bureau. Work on the iso- 
lation of glycerin in cider vinegar and on the identification of the volatile 
reducing substances occurring in elder vinegar and some other vinegars Is 
well under way. 

Assignment. — R. W. Balcom. 

Proposed expenditures, i9i5-i6.— $6,500. 

Study of the Composition of American Oils and Fats: 

Object. — ^To determine the composition of oils and fats used In foods, in 

order to obtain data for standards; to improve methods of analysis and 

to determine adulterants therein. 
Procedure. — Methods for the analysis of oils and fats are investigated and 

the most desirable methods applied to the analysis of authentic samples 

of American oils and fats. 
Cooperation, — ^Manufacturers and refiners. 
Zx)(»fion.— Washington, D. C. 
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Study of the Composition of American Oils and Fats — Continued. 

Date begun. — ^1914. 

Results, — Official methods have been thoroughly investigated and, wher- 
ever possible, applied to the analysis of the material collected. New 
methods appearing in the literature have been tried and in some cases 
adopted, and changes in old methods, where such seemed necessary, 
have been worked out. Authentic samples of cocoa butter and substi- 
tutes, tomato-seed oils, and charlock oils have been collected and analyzed, 
and the results are in process of publication. Samples of cottonseed oils 
have been collected for two years, and data upon them are available, 
but will not be published for another year. 

Assignment, — H. S. Bailey. 

Proposed expenditures, 1915-16. — $3,000. 

Studies of Methods for the Determination of Heavy Metals in Foods: 

Object. — To develop standard and more accurate analytical methods for 
the determination of heavy metals in foods. 

Procedure. — The work will probably be taken up in the following order: 
Lead in baking powder, baking chemicals, acid phosphate, and canned 
goods ; zinc in gelatin and in dried fruit ; tin in canned goods ; arsenic in 
baking powder, baking chemicals, acid phosphate, and gelatin. The usual 
laboratory methods for developing methods of analysis' will be followed. 

Cooperation. — Officials and members of the Association of Official Agri- 
cultural Chemists, and food manufacturers. 

Location. — Washington, D. C. 

Results. — Active work on this project was not begun until January 16, 
1915. Methods for the determination of lead, arsenic, and tin are now 
being studied. 

Assignment.— W. D. Collins, E. L. P. Treuthardt. 

Proposed expenditures, 1915-16. — $5,000. 

Studies in the Chemistry of Essential Oils and Synthetic Flavors and Flavor- 
ing Extracts: 

Object. — To devise or extend selected methods of analysis and secure data 
as a basis for standards. 

Procedure. — ^A method for the determination of esters in the analysis of 
citrus oils will be elaborated and, if practicable, applied to the corre- 
sponding extracts. An attempt will be made to devise a chemical method 
for distinguishing synthetic from natural oil of wintergreen. The be- 
havior of some essential oils and the constituents thereof on hydrogena- 
tion will be studied. The analysis of some synthetic flavors will be 
studied. 

Location. — Washington, D. C. 

Date begun. — 1915. 

Probable date of completion. — ^1917. 

Assignment. — ^A. R. Albright. 

Proposed expenditures, 1915-16. — $3,000. 

Investigation of the Elfeot of Hydrogenation upon Oils Intended for Use as 
Food Products: 

Object. — ^To determine the nature of the changes taking place in varioas 
oils during the process of hydrogenation, with special relation (a) to 
the change in the analytical constants and (6) to the production of 
isomeric glycerids of the fatty acids under different known conditions; 
and to prepare for use in nutrition investigations hardened oils of known 
history, in order to secure information to guide action in the enforce- 
ment of the food and drugs act. Little is on record on this subject at 
present. 

Procedure. — Authentic oils will be hydrogenated under known and as 
nearly as possible commercial conditions. Samples will be analysed 
from time to time throughout the entire process. The exact chemical 
composition of the original and resulting products will be determined. 

Location. — Washington, D. C. 

Date begun. — 1915. 

Probable date of completion. — 1917. 

Assignment. — H. S. Bailey. 

Proposed expenditures, JP25-i6.— $2,500. 
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Iifesiigation of the Sweatingr of Ciirns Fruits: 

Oljed. — To Investigate the methods in vogue for accelerating the coloring 
of green citrus fruits; and to ascertain the effect of this so-called 
"sweating" upon the composition, flavor, and the keeping and sdiipping 
qualities of the fruit 
. Cooperation. — Bureau of Plant Industry. Samples of the fruit used under 
careful handling experiments are desired, in order to obtain analyses 
before and after sweating, storage, and shipment. The results, so far as 
keeping and shipping qualities are concerned, are to be taken care of by 
the Bureau of Plant Industry ; effects upon the composition, by the Bu- 
reau of Chemistry. 

Location. — Los Angeles and Portersville, Cal., and such other locations as 
may seem desirable. 

Date 6ei7«»«— 1914. 

ReBults. — Preliminary work was inaugurated last fall, and a study of the 
atmosphere contained in sweat rooms was made and the effect of the gases 
found therein upon green fruit tried on a laboratory scale. A few analy- 
ses were made before and after sweating and after storage. The results 
indicated that there was in all probability a material change in the com- 
position of sweated fruit. . 

Pro}^aJ>le date of completion. — 1916. 

Assignment. — B. M. Chace, C. G. Church. 

Proposed expenditures, i9i5-i5.— $1,500. 

8t«dy of the Composition of California Oranges: 

Object. — To ascertain the composition of California oranges, with a view to 
establishing, if possible, a definite standard of maturity; to ascertain 
the effect of storage at various stages of maturity ux)on composition; to 
investigate the composition of fruit in localities where past results have 
indicated the probability of abnormal composition. 

Procedure. — Trees are located in different sections of the citrus-producing 
r^ons of California, upon different types of soil and at different alti- 
tudes. Samples are taken from these trees at stated periods, usually 
once each week, and the analyses made immediately. Where samples 
can not be collected by the laboratory force, they are mailed by the 
grower or packing-house agent to the laboratory. Fruit at different 
stages of maturity is placed in storage and samples from each lot an- 
alyzed at weeidy intervals. Data concerning methods of cultivation, 
irrigation, fertilization, and grove management are collected upon the 
groves from which samples are taken, in order that abnormalities occur- 
ring may possibly be accounted for. 

Cooperation. — Various growers and associations throughout California. 

Location. — ^A laboratory at Los Angeles, Cal., during the whole year; at 
Portersville, Tulare County, Cal., from October 1 to January 1 ; samples 
from the entire citrus region of California. 

Date begun.— l^a. 

Results. — ^As a result of the first year's work, the bureau gave out a state- 
ment suggesting a tentative basis of maturity. This figure was adopted 
by the growers of Tulare County, who lived up to its restrictions during 
the whole of the 1914 and 1915 season, with results that were highly 
satisfactory to all concerned during a year which has been considerably 
below the average for California prices. The fruit shipped under this 
standard has everywhere brought about an increased demand for Tulare 
County fruit. But one paper has been published, that being read before 
the State food and drug officials at Portland, Me., last year upon " The 
Sweating of Oranges." Practically 2,000 analyses have been completed 
and will be offered for publication as soon as the state of the work 
makes it advisable. Whether further definition of maturity shall be 
made this year has not been decided. 

Probable date of completion. — July 31, 1916. 

Assignment. — B. M. Chace, C. G. Church. 

Proposed expenditures, 1915-16.-^6,000. 

Study of Experimental Packs of Canned Goods : 

Object. — ^To collect information on tin content, acids, net weight, proi)er 
fill, and presence of added water in connection with canned foods; to 
determine the effect of storage and the effect of coatings upon canned 
goods; and to study the relation of grading to quality. 

Digitized byLjOOQlC 



276 PKOGBAM OF WOBK FOB FISCAL YEAB 1916. 

Study of Experimental Paeks of Canned Goods — Continued. 

Procedure, — ^TMs work is carried out largely by visiting commercial canneries 
preparing canned goods under known conditions and of known quality. 
A determination of the effect of the contents on the tin coating is made 
at intervals. A study of the maximum fill of cans possible with differ- 
ent varieties of fruit which will still permit of the proper processing 
and sealing is made. In certain canned foods the addition of water is 
considered an adulteration, and it is necessary to devise methods for the 
detection of small amounts of added water in such canned foods. 
During the coming season it is planned to put up experimental packs 
of peas and beans for examination as to quality and fill of can and to 
devise methods for detecting soaked products. 

Cooperation.— ^^mmiasarj General, United States Army, field inspectioD 
force, and commercial canneries. 

Location. — Washington, D. C. 

Date l>€gun.—190&. 

Results. — One hundred and seven samples of the National Canners' Associa- 
tion experimental packs were analyzed, involving 343 determinations, and 
reports made to the Commissary General, United States Army, in Decem- 
ber, 1914; 12 samples of canned beans and peas representing various com- 
mercial sizes and qualities analyzed in detail in connection with the 
Bureau of Chemistry's exhibit at the Panama-Pacific Exposition at San 
Francisco; complete analyses of 18 samples of canned tomatoes and 
tomato juice packed under the bureau's supervision made, with a. view to 
the detection of added water. Results of the determinations have been 
used in adopting analytical constants for the detection of added water in 
tomatoes. The final examination of the experimental pack of oysters, 
consisting of 64 samples, with a view to determining the proper fill of 
cans under Food Inspection Decision 144, has been made. The effects 
of storage on canned oysters have also been noted. These oysters were 
packed in commercial canneries, with varying amounts in the differ^t 
size cans used by the trade. Weights of drained solids and liquor were 
determined. A similar final examination was made on the experimental 
pack of canned clams represented by 34 samples. The examination was 
similar to that made in the case of the oyster pack. Analyses of experi- 
mental packs of canned goods were made in 1910 to 1913, inclusive. 
These results have been tabulated and are being arranged with a view 
to publication. The pack consists of 170 samples, representing 30 
different substances, packed in various grades of tin plate with and 
without lacquer. The information from this work is of value in connec- 
tion with Food Inspection Decision 126. 

Prol)ahle date of completion. — ^1920. 

Assignment. — B. L. P. Treuthardt. 

Proposed expenditures, 1915-16.-^1,200. 

Investigation of Canning Processes and Canning Methods: 

Object. — To ascertain the effect of blanching and storage before canning 
and of other factors u];)on the composition of canned foods ; also to study 
Ming machines. 

Procedure. — Food products stored and canned under various known con- 
ditions will be collected and examined, with a view to determining the 
effect of such conditions on the finished product This work will be 
carried on to some extent at commercial canneries, and a study of filling 
machines will also be made. During the coming season it is planned to 
make an investigation on the use of cornstarch in packing canned corn- 
According to the Maine packers' statement, it is impossible to can com 
which has not fully developed, on account of a short season, without the 
use of a small amount of cornstarch. 

Cooperation. — Commercial packing houses. 

I/Oca*ion.— Washington, D. C. 

Date begun.— 190Q. 

Results. — Twenty-two samples of Italian tomato paste collected by an 
expert of this bureau in Italy were completely analyzed, with a view to 
detecting spoilage and excessive dirt. Seven samples of blighted and 
unblighted tomatoes were collectwl and canned at Havre de Grace. Md^ 
by bureau representatives. Complete analyses of these samples before 
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IiTestigation of Canning Processes and Ganninsr Methods— Goqtinaed. 

and after canning were made, and these results are of value in helping 

to distinguish watered from blighted tomatoes. 
Probable date of completion. — 1917. 
AnHgnment, — H. M. Loomia 
Proposed expenditures, 1915-16.— il,200. 

CoBinereial Egg Denaturing: 

Object. — (1) To denature unsound eggs to make tliem unusable for food 
purposes and (2) to utilize such denatured material for industrial 
purposes. 

Procedure. — Numerous denaturants have been tried in the laboratory, 
baking experiments have been made to show the effectiveness of selected 
denaturants, and industrial -scale experiments are being conducted in 
denaturing and demonstrating the industrial use of the denatured 
material. 

Cooperation. — Egg dealers, bakers, and industrial establishments. 

Location. — Washington, D. C. ; New York and Gloversvllle, N. Y. ; Peabody 
and Salem, Mass. ; and Hoboken, N. J. 

Date begun. — 1914. 

Results. — ^Denaturants satisfactory in laboratory work have been found. 
These are now being tried industrially. 

Probable date of completion. — 1916. 

Assignment. — J. S. Rogers. 

Proposed expenditures, 19 15-1 6. —$800. 

Study of Methods of Producing Egg Oil from '< Off Grade " Eggs: 

Object. — ^To devise a cheap and efficient means for the separation of the 
oil and leather-tanning constituents from this class of eggs; and to en* 
courage the use of this oil in the leather-tanning industry, thereby 
affording a ready and suitable market for eggs of a quality unsuitable 
for food purposes. 

Procedure. — ^A field laboratory will be established at some point in the egg- 
breaking centers to work out methods and their application to the sepa- 
ration of oil and lecithin from waste egga 

Cooperation. — ^Egg-breaking firms and tanneries. 

Location. — Headquarters, Washington, D. C. 

Date begun. — 1913. 

Results. — Preliminary work under way. 

Probable date of completion. — ^1917. 

Assignment. — F. C. Weber, H. W. Houghton. 

Proposed expenditures, 1915-16.-91,000. 

Sardine Investigations: 

Object. — (1) To collect information and data in regard to the sardine 
industry; (2) to study the sanitary and hygienic aspects of the methods 
employed in packing; (3) to collect chemical and bacteriological data 
which will assist in the enforcement of the food and drugs act; (4) to 
study the question of *'red feed" in its relation to decomposition and 
quality of raw material; (5) to note kind, quality, and quantity, and to 
make study of the waste products; and (6) to obtain data for establish- 
ing tolerances in net weight 

Procedure. — ^A chemical and bacteriological laboratory has been established 
at Eastport, Me. Further work planned: (1) To prepare a sufficient 
quantity of fish-meat meal from the waste to determine, in cooperation 
with the Bureau of Animal Industry, the feeding value of the waste, as 
prepared in work so far, as an animal food; (2) to pack and introduce a 
higher grade product; and (3) to design and introduce mechanical de- 
vices for separating the fish into sizes, and to cut and eviscerate them. 

Cooperation. — Various companies composing the industry. 

Location. — Eastport, Me., and Washington, D. C. 

Date begun.— 191S. 

Results. — ^A very satisfactory cooperative spirit developed ; lack of attention 
to ordinary methods of cleanliness found to be the greatest factor re- 
sponsible for the production of a low-grade article ; bacteriological growth 
shown not to be an important factor in the sanltiiry and hygienic condi- 
tions. Circular letters were sent out to all the individual companies in 
the industry calling attention to the sanitary and hygienic conditions and 
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Sardine IiiTestigratioiis — Continued. 

making suggestions for tlieir improvement, and also suggesting improved 
ways, in certain instances, to handle and pack the fish. During the sea- 
son of 3914 remarkable improvements as a whole were made as a result 
of these suggestions. Many of the canneries were put in first-class condi- 
tion, and more attention was given to the matter of handling and packing 
the fish. The net result of this alone produced an estimated improvement 
of 33 per cent in the quality of the 1914 season's pack. Com oil has been 
found to be a satisfactory substitute for cottonseed oil in the iwcking 
of sardines and has been recommended to the industry. Waste in the In- 
dustry has been found to be very large. The following methods of utili- 
zation have been studied and advocated: Use of a longer can to fit the 
larger fish, rather than cutting away a large part of the fish to fit a 
small can; preparation of sardine paste and deviled, sardines, kippered 
herring, "herring chunks" and Bismarck herring, and fish-meat meal 
(as a st043k food). 

Probable date of completion. — Fall of 1915. 

Assignment. — F. C. Weber, H. W. Houghton. 

Proposed expaiditures, 1915-16. — $4,210. 

Study of Wheat and Wheat Flour with Reference to the Effects of the Com- 
mercial Bleaching Processes: 

Object. — To procure data for the enforcement of the food and drugs act by 
the study of effects of aging and bleaching processes on the properties 
of fiour as evidenced by the products (bread, etc.) made from fiour; to 
study chemical processes to detect bleaching, etc. 

Procedure. — Studies of flours of various ages, kinds, and grades, both un- 
bleached and bleached, when made into bread, etc., under domestic, lab- 
oratory, and commercial conditions. 

Cooperation, — Flour warehousemen, millers, and bakers. 

Location. — Washington, D. C. 

Date begun. — 1916. 

Probable date of convpletion. — 3917. 

Assignment. — I. K. Phelps. 

Proposed expenditures, 1915-16. — $15,000. 

Inyestigation of the Manufacture and Gomposition of Sauerkraut: 

Object. — To determine the normal composition of pure kraut, the proper fill 
of canned kraut, the use of pure cultures In Its manufacture, and utilisa- 
tion of waste products. 

Procedure. — The project has been started by the assistant who has visited 
kraut factories In Baltimore, Md., and collected samples prepared under 
known conditions. The examination of these samples is now under way. 
Data collected and obtained in connection with samples will include 
information as to the raw materials used, the time and temperature of 
fermentation, method of processing, the fill of the cans. Including the 
amount of brine or salt used, and the determination of solids, sugars, add. 
crude fiber, and ash in the canned product, with further determinations 
if they appear necessary. Next fall it Is planned to make a more ex 
tended trip through the kraut factories and to study methods of fermenta- 
tion, Including the use of pure cultures, and the utilization of waste 
products. 

Cooperation. — Manufacturers. 

Location. — Washington, D. C, and kraut manufacturers of New York, Penn- 
sylvania, and Maryland. 

Date begun. — 1915. 

Probahle date of completion. — 1916. 

Assignment. — C. Thom, S. Coopersmith. 

Proposed expenditures, 1915-16.-^1,000. 

Study of Poisonous Elements on Fruits and Tegetables Sprayed with PoImb- 
ous Sprays: 

Object. — To determine what quantity of poisonous elements remain on 
fruits and vegetables sprayed with poisonous sprays ; to ascertain whether 
such i)oisonous elements can be removed by the consumer ; to learn how 
to determine the quantity of poisonous elements that may be present by 
reason of the excessive use of sprays ; and to determine whether changes 
can be made in time and method of spraying by which danger from 
injurious metals may be lessened. /^ 
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Stady of Poisonous Elements on Fmits and Yegetables Sprayed witli 
Poisonous Sprays— Continued. 

Procedure, — It is planned to spray various kinds of fruit trees and veg- 
etables according to the accepted schedules and to study the composition 
of the fruits as they reach the consumejr; to treat the fruits and vegeta- 
bles in various ways to see if poisonous metals can be removed; to spray 
with excessive amounts of sprays to determine how uiiioh of the injurious 
metals may be present under adverse conditions; and to study methods 
of so changing the usually accepted spraying schedules as to lessen or 
eliminate danger from the poisonous elements. This work will be carried 
out probably at the Arlington Farm and in orchards in various localities. 

Cooperation. — It is planned to make this a cooperative study by the Bureaus 
of Chemistry, Plant Industry, and Entomology. It is possible that some 
of the State experiment stations will also be asked to aid in the work by 
spraying lots of trees in accordance with definite instructions and sending 
the fruit to Washington for examination. 

Location. — Washington, D. C. ; Arlington, Va. ; and orchards in varloulB 
sections of the United States. 

Date begun. — ^1915. 

Pro1>al>l€ date of completion. — 1917. 

Assignment. — W. D. Lynch, J. K. Haywood, C. C. McDonnell. 

Proposed expenditures, iPi5-i 5.— $3,500. 

Investigation of Color and Color Substances, with Special Beference to Food 
and Brag Products: 

Ohject.-^To investigate the formation, methods for detection, Isolation, com- 
parison, and determination of the structure of colors and color sub- 
stances, both natural and artificial, occurring in or used in food and drug 
products. 

Procedure. — Primarily it will be necessary to obtain or manufactaro various 
pure substances, largely of an organic nature. These compounds will be 
prepared from plants or plant products or will be synthesized. These 
compounds will be investigated through a study of their chemical and 
physical properties. 

Location. — Washington, D. C, and bureau field laboratories. 

Date begun. — ^1915. 

Probable date of completion. — 1919. 

Assignment.— U. D. Gibbs. 

Proposed expenditures, 1915-16.— 9Q,000. 

Study of Tanilla and Tonka Beans and Their Extracts: 

01>ject. — ^To determine the composition of the beans, of the extracts, and 
of waste products arising from different methods of manufacture. 

Procedure.— It is planned to visit importers and obtain authentic samples 
of beans, in order to detect washed beans if possible. Manufacturers of 
extracts will be asked to furnish samples and permit a study of their 
methods of manufacture. The results obtained on these extracts will be 
compared with extracts prepared by a standard laboratory method, and 
also by similar methods conducted on a laboratory scale. 

Cooperation. — Importers of beans and manufacturers of extracts. 

Location. — Washington, D. C, and field. 

Date begun. — 1915. 

Probable date of completion.— 1^11 , 

Assignment. — C. O. Dodge. 

Proposed expenditures, 1915-16.-^700. 

IiTCstigation of Enameled Cooking Utensils: 

Object. — To determine the composition of the various forms of enamel 
used on cooking utensils and their solubility in different food products or 
Ingredients. 

Procedure. — Samples of enameled wares of various makes will be purchased 
and the enamel analyzed. Cooking experiments with a variety of food 
products or ingredients will then be carried out to determine the solvent 
action on the different types of enamel. 

If0co«on.— Washington, D. C. 

Date begun. — 1915. 

98654—15 20 
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Inyesttgratioii of Enameled Cooking Utensils — Continued. 

Results. — ^A preliminary study has been made of the composition of 25 

samples of enameled wares. 
Prohahle date of completion,— -Idll, 
Assignment— M. M. Loomis,»0. O. Dodge. 
Proposed expenditures, 191S-16,—%1,000. 

Inyestigation of Methods of Analysis for Fruit Produots: 

Object, — ^To develop methods of analysis and determine the charaderlstlc 

components of various fruits. 
Procedure, — ^The application of various methods for the determination of 

organic acids of fruits and fruit products will be studied. 
Cooperation.— Collaborators from the Association of Official Agrlcoltunl 

Chemists. 
Location, — Washington, D. C. 
Date begun, — ^1916. 
Probable date of completion, — ^1917. 
Assignment, — P. B. Dunbar, H. A. Lepper. 
Proposed expenditures, 1915-16, — $750. 

Study of Green and Boasted Coffee: 

Object. — (1) To secure data as to the changes talcing place on roasting 
cofTee, (2) to secure information on moisture content of green and roasted 
coffee and changes in moisture on storage, (3) to study the glazing or 
coating of coffee in connection with the enforcement of the food and 
drugs act, and (4) to study the commercial grades of coffee aud secure 
data for establishing a standard for coffee to be imported. 

Procedure. — ^The project leader has already made trips to New York Cltj 
and Baltimore, Md., to ascertain commercial practices in grading and 
roasting coffee and has secured samples of a number of green coflfees 
and the same after roasting. These are now being analyzed. Preliminaiy 
reports have been submitted on the coating and grading of coffiee. 
Through the State Department the consuls In Brazil have been requested 
to secure authentic samples of coffee as they come from the plantations, 
in order to secure information on how the natural product run& TlieBe 
samples will probably arrive during the coming summer and fall and 
will be examined for black and spoiled beans, overripe, shriveled, and 
immature beans, and for bean shells and foreign matter. Further work 
is contemplated on roasted coffee, in order to establish a maximum limit 
for moisture and to prevent excess coating or drenching with water. 

Cooperation. — State Department snd manufacturera 

Location. — Wasliington, D. C. ; New York, Maryland, Pennsylvania, Mis- 
souri, and Louisiana. 

Date &e^ttn.— 1916. 

Results. — Samples of green coffees have been obtained and are now being 
analyzed. Preliminary reports have been submitted on coating and grad- 
ing of coffees. 

Probable date of com/pletion, — 1917. 

Assignment, — H. M. Loomis, A. Vlehoever. 

Proposed expenditures, 1915-16. — $1,000. 

Total, Food Inyestigatlons, $63,800. 

PHTSICOCHBMICAL INVESTIGATIONS. 

Physiooeliemistry and Engineering of Carbonation: 

Object. — To determine the physical and chemical characteristics of cu- 
bonated liquids; to ascertain the machinery processes which produce 
given carbonation effects. 

Procedure. — Experimental study of carbonated liquids made under known 
laboratory conditions and of carbonated liquids sold in trade, supple- 
mented by factory study. 

Location, — Washington, D. C. 

Date begun.— 191S. 

Results, — ^An efficient carbonation machine has been developed for impreg- 
nating liquid with gas directly in the glass bottle. This machine also 
permits one to study the rate of gas evolution, etc., and systematic wort 
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Fkysieoekemistry and Engineering of Carbenatien— Continued. 

witli it is now in progress. A number of carbonated liquids, both natural 
and artificial, have been studied. These results have been used in the 
r^ulatlon of imports and domestic commerce in foaming wines, cider, 
etc. The results also bear upon the use of distilled water in carbonated 
nonalcoholic drinks. 

Assignment, — H. K Patten. 

Proposed ewpenditures, 1915-16.-42,069, 

Bleetroeiiemieal Study of Beaeiions in Tegetable, Fruit, and Animal Joiees^ 

Object. — ^To make an electrochemical study of reactions in vegetable, fruit, 
and animal Juices, involving an evolution of the so-called hydrogen and 
hydrogen-ion concentration; to secure a better understanding of the 
causes of corrosion of metallic containers; to secure a better understand- 
ing of Jell formation ; and to obtain better preservation of food prodnct& 

Procedure, — ^Assembling of necessary physical and electrical and chemical 
apparatus of a fixed nature to carry out electromotive force determina- 
tions and electrical conductivity determinations under controlled con- 
ditions. 

Location, — ^Washington, D. C. 

Date begun,— 191Z. 

Results, — ^An air thermostat has been installed for control of temperature 
to 0.01 of a degree, and hydrogen-electrode cells have been set In place 
and connected with a delicate potentiometer. A large water thermostrtt 
for use with the electrochemical conducti\ity set and for solubility de- 
terminations is nearly completed. 

Assignment. — H. B. Patten. 

Proposed expenditures, iSiJ-itf.— $1,744. 

Physleal Ghemioal Study of the Beaetions in Tegetable, Fruit, and. Animal 
Julees: 

Object, — To determine what effect the concentration of individual chemical 
substances in plant and animal Juices has on the keeping qualities of food 
products, and also to determine the chemical conditions which induce Jell 
formation. 

Procedure, — ^The concentration of individual chemical substances in plant 
and animal Juices in their relation to the neutral point between acidity 
and alkalinity will be determined. The conditions of Jell formation and 
the colloid chemistry involved — more especially the concentrations of 
alkali or of acid at which the disperse phase aggregates into the Jell con- 
dition — will be studied. 

Location, — Washington, D. G. 

Date begun,— 191^, 

Results. — ^Thus far apparatus and material have been collected and con- 
siderable library work done. 

Assignment,— H. B. Patten. 

Proposed expenditures, iP15-iff.— $1,569. 

Chemiatry and Manufaeture of Baking Powders: 

Object. — ^To determine the effect of the ingredients of baking powders upon 
- the rate and quantity of gas evolved and upon the 'concentration in the 

residual solids and liquids, and, in the biscuits, of these Ingredients or 

their reaction products. 
Procedure. — ^A synthetic study of the effect of calcium sulphate in baking 

powders is in progress; also a study of the determination of lead in 

baking powders, and a study of the effect of acidity of so-called baking 

acids. 
Location, — Washington, D. C. 
Date bei^Hfi.— 1911. 
Results, — ^The calcium sulphate is found not to be an inert material, but 

when present in small quantity assists the phosphoric acid in exerting 

Its full acidity. 
Assignment. — H. B. Patten. 
Proposed expenditures, 1915-16.— fl,Q19, 

Total, Pkygiooeliemieal Investigations, 17,001. 
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MICROBIOLOGICAL INVESTIGATIONS. 

Baeteriologrloal Analyses of Foods and Drugrs: 

Object — To develop bacteriological standards of foods and drugs. This 
makes possible tbe assignment of research workers to the deTelopment 
of standards and methods for handling products as yet insufficiently 
known to be handled by routine methods. 

Procedure. — Laboratory and field Investigation of the products with sys- 
tematic cultural work under known conditions. 

Location. — Washington, D. C. 

Date begun.— 1901. 

Results. — Papers are submitted covering each separate piece of invest!^- 
tlon. In the past year such papers have covered the preservation of 
eggs and the commercial cultures for souring milk. 

Assignment. — Charles Thom. 

Proposed expenditures, 19 15- J 6. — $8,000. 

Cnltnral Studies of Penieillinm and Aspergillus and Speeies of Belated 
Genera : 

Object. — To Identify species of these genera and to study their morphology 
and physiology and their distribution in nature, with a view to determia- 
ing which of these species are active in the spoilage of foodstuffs. 

Procedure. — Cultures of these organisms from any source are made, espe- 
cially where found to be factors in the decomposition or fermentation 
of food and drugs. Comparative studies are made of species and of their 
physiological activities in their natural substrata. 

Location. — Washington, D. C. 

Date begun. — 1914. 

Results. — Papers are published from time to time as groups of species are 
worked out. 

Assignme7it. — Charles Thorn. 

Proposed expenditures, 1915-16.-^1,000. 

Myeology of Spoilage in Cereal Produets: 

Object. — To- determine the cause of deterioration in food products, such as 
corn meal or flour, with special reference to the part played by micro- 
organisms in such spoilage. 

Procedure. — Cultures are obtained from such products in varying stages 
of deterioration as the basis for identifying significant species. These 
are inoculated into cereals for further study. 

Location. — Washington, D. C. 

Date begun. — 1914. 

Results. — Preliminary studies have l>een made with corn meiil. 

Probable date of coinpletion. — 1917. 

Assignment. — Charles Thom. 

Proposed expenditures, 1915-16. — $1,000. 

Biologieal Faetors in the Deterioration of Forage and Feeding Stuffs: 

Object. — Isolation and Identification of organisms found in relation to the 
specific forms of spoilage of the food of domestic animals and the de- 
termination of the conditions favorable to the activities of such speciea 

Procedure. — Cultures are made from feed in various stages of decomposi- 
tion. The organisms are Isolated, compared, and described, and pure- 
culture Inoculations made for the purpose of studying their relation to 
decomposition processes. 

Cooperation. — Pathological Dhision of the Bureau of Animal Industry. 
That division studies the relation of such feeding stuffs to animal health 
and nutrition. 

Location. — Washington, D. C. 

Date begun.— Wl^. 

Results.— The work has been limited to an examination of materials arising 
in connection with the disease of horses known as "forage poisoning" 
In the winter of 1914-15. the occurrence of cases of this disease in con- 
nection with corn silage furnished the material for an investigation of 
the biology of spoilage in corn silage. 

Assignment. — Charles Thom. 

Proposed expenditures, 1915-16. — $1,000. 



Digitized byLjOOQlC 



BUREAU OF CHEMISTRY. 283 

Classilleatioii of the Bacteria Oeenrring la Food Proda^ta: 

Object, — ^To identify the organisms found in connection with the inspection 
of food products, as a means of obtaining a sound foundation for study- 
ing their effects. 

Procedure, — Laboratory methods will be followed in the study and compari- 
son of the microorganisms. 

Location. — Washington, D. C. 

Date begun.— 1916. 

AsHgnment. — Charles Thorn. 

Proposed ewpenditures, 1915-16.— $1,000. 

T«xieity of Bhixopas and Other Mneorinee as a Faetor in Food Spoilage 
and Intoxieation by Spoiled Food: 

Object. — ^To obtain information in regard to the effect of spoilage of food. 

Procedure.— Fure mold cultures will be grown in large quantity and studied 
chemically and examined pharmacologically. An attempt will be made 
to isolate and identify the toxic substance produced by the growing mold, 
also to determine the proper conditions of the nutrient and the length of 
growing time to produce maximum toxicity. 

Cooperation. — Carnegie Institute of Washington at- Cold Spring Harbor, 
X. Y. 

Location. — Cold Spring Harbor, N. Y. (mold growing) ; Washington, D. C. 
(chemical and pharmacological work). 

Date &e^«n.— 1915. 

Results. — ^Apparatus has been Installed and technique developed for the 
production of large quantities of mold filaments; first ^ipment of 
powdered filaments, 200 grams, received at Washington May 6, 1915. 

Probable date of completion. — June 30, 1916. 

Assignment. — A. F. Blakeslee and R. F. Schulze (Cold Sprjng Harbor, 
N. Y.) ; J. F. Brewster (Washington, D. C). 

Proposed expenditures, 1915-16.— $1,900. 

Soakiag of Oysters: 

Object. — ^To determine the extent to which oysters may be legitimately 
washed or chilled before marketing. 

Procedure. — Control experiments under commercial conditions are con- 
ducted in cooperation with various firms engaged in the oyster trade. 

Cooperation. — Individuals, firms, and State commissions engaged in the 
study or handling of oysters. 

Location. — Bureau field laboratories established for the sanitary inspection 
of oyster beds. 

Date begun. — 1914. 

Results. — ^Prosecution of dealers willfully soaking shucked oysters. 

Assignment. — Carleton Bates. 

Proposed expenditures, 1915-16.-91,000. 

Stidy of Swelled Canned Foods: 

Object. — ^To determine the types of microorganisms present and the gaseous 
products of their growth responsible for the spoilage of and " swells " In 
canned food products, as an aid in the differentiation of the various forms 
of spoilage. 

Procedure. — Spoiled canned foods will be collected and determinations made 
of organisms and gases found in them. From Information thus gathered 
spoiled canned products will be prepared and the gaseous products formed 
in the cans under these known conditions determined. 

Location. — Washington, D. C. 

Date begun. — ^1915. 

Assignment. — Charles Thom, F. C. Weber. 

Proposed expenditures, 1915-16.— $1,000. 

Total, Mierohiological InyestigatioDS, $15,800. 

MICBOCHEMICAL INVESTIGATIONS. 

lieroaaalysis of Foods and Drugs: 

Object. — ^To develop microscopical methods of analysLs of food and drug 
producta 

Procedure. — Field or laboratory methods are employed as each case de- 
mands. ^ , 
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Mieroanalygls of Foods and Drugs — (Continued. 

Location, — ^HeadquarterSi Washington, D. C. 

Date fte^tftt.— 1901. 

Results. — Studies on some lines are completed. During the past year special 
results have been obtained in the study of natural and artificial color in 
pearl barley; methods of estimation of cacao shells in cocoa and choco- 
late products ; method of estimation of ergot in rye flour. 

Assignment, — B. J. Howard. 

Proposed expenditures, J 915-16,— ^,000. 

Studies in the Microscopieal Detection of Decomposition in Tomato ProdMli: 

Object, — ^To determine the influence of certain processes of manufacture 
upon the microscopical characteristics of the product, especial attenttoa 
to be given to the question of (a) the Influence on the "finishing" proc- 
ess upon the microscopical count and (b) the correlation between tbe 
amount of decay in tomatoes and the microscopic count of microorganlaiDB 
on the finished product. 

Procedure. — Studies will be made under factory conditions of samples of 
tomatoes before pulping and also microscopical studies of the pulp and fln- 
ished product 

Cooperation. — ^Tomato-canning establishments. 

Location. — Headquarters, Washington, D. C; various canneries, .especinlly 
in Maryland. 

Date begun.— IdOS. 

Results. — ^A better imderstanding of the causes of high counts of micro- 
organisms in certain products; the collection of data bearing on the 
subject. 

Assignment. — B. J. Howard, Charles H. Stephenson. 

Proposed expenditures, 1915-16. — $540. 

Total, Mlcrochemieal Investigations, $3,540. 

WATER INVESTIGATIONS. 

Study of tbe Methods of Water Analysis: 

Object. — To devise new methods in water analysis, to improve old methods 
and unify them, to develop methods for accurately measuring radioa^ 
tivity, to study the radioactivity of waters, and to study the content of 
the rarer constituents of waters. 

P.rocedure. — Experimental laboratory work Is carried on and the literatore 
and results obtained by coworkers In the same field studied. 

Cooperation. — ^Association of Official Agricultural Chemists, American Pub- 
lic Health Association, American Chemical Society, and others. 
f Location. — ^Washington, D. C. 

Date begun.— ^^02, 

Results. — ^Progress has been made in perfecting apparatus and methods for 
detecting and measuring the radioactivity of waters, a report on the 
matter having been submitted. Special studies have been made of the 
iodin and bromin content of waters. Methods for the separating of 
barium and strontium have been studied. 

Assignment.— \f. W. Skinner, J. W. Sale, W. F. Baughman. 

Proposed expenditures, 1915-16.-^1,400. 

Sanitary Bottling of Waters: 

Object.— To determine the best and most cleanly methods possible in the 
liandling and bottling of waters. 

Procedure. — ^The efficiency of bottle-washing machinery, the sterilizing and 
bactericidal efficiency of washing powders and compounds, and the efll- 
ciency of various types of sterilizing machinery are studied. 

Location. — Washington, D. C. 

Date begun.— 1913. 

Results. — The efficiency of certain methods of cleaning bottles has been 
determined by both chemical and bacteriological studies; the deteigent 
and bactericidal efficiency of certain proprietary and ordinary waflhlBg 
compounds studied; the efficiency of some new solutions tested. 
! Probable date of completion. — 1917. 

Assignment.-W, W. Skinner, J. W. Sale. 

Proposed expenditures, 1915-16.— ^600. 
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iMpnritles in Brineg and Food Salt: 

Object, — To determine the Impurities in food salt and their relation to 
health, to determine the barium chlorid and other impurities In the 
brines from which food salt is produced, and to determine practicable 
methods for the removal of such impurities in the manufacture of salt. 

Procedure, — Brine and salt are analyzed and, by experiments in the labora- 
tory and in the salt works, the best methods for removing the impurities 
determined. 

Cooperation. — Pomeroy Salt Works, Pomeroy, Ohio, and others. 

Location, — Washington, D. C, Pomeroy, Ohio, and other places. 

Date begun,— 1913. 

Results. — As a result of laboratory experiments it was shown that the 
barium in the Ohio Valley brines could be economically removed in the 
production of salt. The laboratory experiments were confirmed by 
operating salt works at Pomeroy, Ohio, for seven days by the method 
outlined, with satisfactory results. Two reports have been prepared 
and submitted. Installation of permanent apparatus for treating all 
the brine at the Pomeroy works has been determined upon by the company. 

Probable date of completion. — 1917. 

Assignment. — W. W. Skinner, W. F. Baughman. 

Proposed expenditures, i 5i5-i 6.— 1760. 

SxtminAtlon of Miseellaneons Waters and Belated Products: 

Object. — ^To determine the chemical composition and sanitary condition of 
various samples of water. 

Procedure. — General analytical and research work is conducted to accom- 
plish the above object. 

Cooperation. — Forest Service, Office of Public Roads and Rural Engineer- 
.ing. Bureau of Biological Survey, Bureau of Fisheries, and other bureaus 
and offices. 

Location. — Washington, D. C. 

Date begun.— 1902. 

Results. — During the past year studies were prosecuted as follows: In 
cooperation with the Biological Survey, on the composition of the waters 
of Bear River, Utah, as a possible cause of wild duck disease; with the 
Forest Service, to determine the injurious effect upon cattle of certain 
waters; with the Office of Experiment Stations (States Relations Serv- 
ice), on the composition of certain samples of drainage waters. Studies 
were also made of the composition of water as affecting the quality of 
rosin and of the checking character of the distllled-water supply of the 
bureau. 

Assignment.— W. W. Skinner, C. Huckle. 

Proposed expenditures, 1915-16. — $1,500. 

Total, Water InTestlgations, $4,250. 

PHARMACOGNOST INVESTIGATIONS. 

Pkirmaeognosy Investi^irations : 

Object. — To determine the chemical, physiological, and morphological char- 
acteristics of plants and drugs, and to devise new and improved methods 
of anaysis. 

Procedure. — The usual methods applied in pharmacognostlc investigations 
are followed. 

Cooperation. — Bureaus of Plant Industry and Entomology. 

Location.— Washington, D. C. 

Date begun.— 191^. 

Results, — During the past year investigations have been conducted on the 
following subjects : 

(1) An investigation of Lima, common, and Spanish beans has been 
undertaken to facilitate their differentiation. Some results of the work, 

• which is nearly completed, were reported and demonstrated at the 
• Association of Official Agricultural Chemists meeting last year. A study 

of the relation of calcium-oxalate formation to the metabolism of beans 
' . has been taken up, since the presence or absence of calcium oxalate in 

the seed coat is important in the differentiation of the different bean& 

(2) The seed of Slmaba cedron. used in Central and South America 
against yellow fever, snake bites, etc., has been investigated. About 
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Pharmacognogy Inyestigrations— Continued. 

0.14 per cent of an extremely bitter, crystalline, nitrogen-free substance 
(M. P. 245*) has been Isolated. The solubility in different solvents htn 
been determined quantitatively, and its chemicai analysis Is being m 
dertaken. 

(3) Different samples of imported mustard seeds have been exam- 
ined to determine their identity. Chinese mustard seed has been fonnd 
to be Brassica cemua. The amount and character of its ethereal oil has 
been studied and permission for its entrance as a substitute for other 
mustard seeds recommended. 

(4) Some work has been done in connection with the revision of the 
present Pharmacopoeia. Ash figures and other dntti of value In deter- 
mining the quality of various drugs have been determined and col- 
lected. 

(5) Analytical methods for the quantitative determination of ethereal 
oils In crude drugs, caffeine In tea, etc., are being perfected. In this 
connection some study has been made of the applicability of the fluor- 
escence microscope and mlcrosublimation to drug analysis. Micropo- 
larlzation and other methods of microanalysis will be taken up. 

(6) During the year 1914-15 several plants were analyzed for the 
presence of hydrocyanic acid. Linum neomexicanum had been reported 
poisonous to cattle and wus received In an almost mature condition. This 
sample did not contain hydrocyanic acid or alkaloids. Hydrocyanic acid 
may be present in yoimger plants of Linum neomexicanum, which will be 
examined this season. Tridens flatus, which had been found to yield 
hydrocyanic acid, was studied further. A paper entitled "Studies 
on Tridens Flavns " is ready for publication. This deals with the quan- 
tity and distribution of the hydrocyanic acid and Its loss under different 
exi>erlmental conditions. This paper was read at the meeting of biological 
chemists at St. Louis in December, 1914. No reliable method for the 
determination of hydrocyanic acid In plants was available when the 
bureau's work was begun. Therefore, a method was worked out and was 
published under the title " On the Determination of Small Quantities of 
Hydrocyanic Acid." This appeared in the Journal of the American 
Chemical Society, vol. 37. A number of plants have been examined for 
their saponin content. The root of Chlorogalnm pomeridianum (Cali- 
fornia soap root) contained about 3 jjer cent of a saponin. This analyzed 
for CbiHm02s and molecular weight determinations agreed with this 
formula. Six per cent of another saponin was found in Agave lecheguiUa. 
This analyzed for CmH^sOh, which agreed wltji molecular weight deta*- 
minations. These saponins were colorless and free fx-om ash. They were 
poisonous to minnows. Reports on these saponins were presented to the 
American Chemical Society at Its New Orleans meeting in April, 1914. 
Work was continued on the alkaloids of Amianthium muscactosHcuKU 
known as crow poison. Two crystalline alkaloids were obtained but 
lack of material prevented further work. Iteport of the work in this 
plant also was given at the New Orleans meeting of the Chemical 
Society. 

(7) In addition to the continuation of the Investigations already under 
way, the work for the next fiscal year will include the following: (o) 
Comparative structures of Viburnum opulus and Accp' spicata, (6) study 
of any active substance in Slrophajitua courmantii kirkii, and (r) detec- 
tion of active substances in Jacaranda caroha. 

Assignment. — A. Vlehoever, C. O. Johns. 
Proposed expenditure, 1915-16, — $10,000. 

CATTLE-FOOD AND GRAIN INVESTIGATIONS. 

Bioe and Bice Prodnets: 

Object. — To obtain knowledge regarding the composition of paddy, hulled, 
and polished rice and various mill products and by-products of the same. 

Procedure. — Samples of rice and rice products are obtained from the miU 
and these are analyzed. In order to get full knowledge regarding the char- 
acteristic of each mill product. Likewise, samples of rice are grown 
in the field under varjing conditions and the resultant crop of rice 
analyzed. Attempts will be made to obtain samples of rice by-prodnctJ 
prepared under normal factory conditions and under ideal conditlolis. 
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•RIee and Biee Prodaets — Continued. 

Cooperation.— Omces of Cereal Investig^atlons and Grain Standardization, 

Bureau of Plant Industry. 
Location. — ^Headquarters, Washington, D. O. 
Date begun,— 1912. 
Results. — Ijast year two complete sets of rice and rice mill products were 

studied. The results show the difference In composition between paddy, 

natural brown, and polished rice, and also give Information regarding 

the composition of various mill products. 
Probable date of completion. — ^1920. 

Assignment.— G. L. Bidwell, W. O. Gordon, J. B. Reed, L. H. Bailey. 
Proposed expenditures, 1915-16. — $1,200. 

StuidArds for Cattle Foods: 

Object. — To determine standards for malt sprouts, feed barley, mill oats, 
cottouseed meal, and other cattle foods. 

Procedure. — ^Authentic samples of cattle foods are collected at source and 
examined and methods of manufacturing same are studied. On the basis 
of results obtained, standards are promulgated from time to time. 

Locaf ton.— Washington, D. C. 

Date begun.— Id06. 

Results. — A large amount of work has been performed on establishing 
standards; mills visited and samples examined; manufacturers shown 
so clearly that added screenings have no place in bran and other flour- 
mill by-product feeds that they have entirely changed their manufacture; 
method developed by which added screenings can be detected; tentatiye 
standard for malt sprouts promulgated ; standard promulgated for poultry 
foods containing siliceous grit; a large amount of work performed and 
being performed on establishing standards for cottonseed products. 

Assignment. — G: L. Bldwell, J. K. Haywood. 

Proposed expenditures, i.9/5-7^.— $1,000. 

Effects of Storage and Transportation on Composition of Corn: 

Object. — To determine the effects of storage and transportation on the 

chemical composition and value of corn. 
Procedure. — The problem is being worked out by the Bureau of Plant 

Industry, samples of com being sent to the Bureau of Chemistry for 

analysis. 
Cooperation. — Bureau of Plant Industry. 
Location. — Washington, D. C. 
Date begun. — ^1910. 

Results. — ^Analyses of 200 to 300 samples have been made in the past year. 
Assignment. — J. K. Haywood, C. L. Bldwell. 
Proposed expenditures, 1915-16.— fl,00O. 

Total, Cattle-Food and Grain Inyestigations, $3,200. 

ORGANIC CHEMICAL INVESTIGATIONS. 

Properties of Amino Adds: 

Object. — To isolate, identify, and determine amino acids, as a basis for the 
study of the chemical aspects of foods In general and spoilage in par- 
ticular. 

Location. — ^Washington, D. C. 

Date begun. — 1014. 

Results. — ^A preliminary study occupying six months' time has been made. 

Assignment. — I. K. Phelps. 

Proposed expenditures, 1915-16.— $3,^00. 

NoBsngars in Natural Simps and Crnde Sugars: 

Object. — To isolate and identify nonsugars. 

Procedure. — ^The constituents of invert sugar will be separated and Identi- 
fied, and after this has been accomplished the method developed will be 
applied to natural products. 

Location. — Washington, D. C. 

Date begun. — 1914. 

Results. — The method for invert sugar has been partially completed. 

Assignment. — I. K. Phelps. 

Proposed expenditures, iPi5-i 6.— $2,500. 
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Organio Aoids of Natare: 

Object. — ^To Isolate, identify, and determine Quantitatively the organic adds 

of nature. 
Procedure. — Usual analytical methods are employed to determine the adda 

in fruits, fruit products, etc. 
Location. — ^Washington, D. C. 
Date ftepttn.— 1914. 

Results. — Study of a method for estimating lactic acid is in progress. 
Assignment. — I. K. Phelps, H. B. Palmer. 
Proposed expenditures^ 1915-16. — $3,000. 

SeparAtion and IdentlfloAtion of Aloobols in Food Prodnots: 

Object. — To isolate and identify alcohols found in food products. 
ProcedMre.— Fermented products are used, with a view to the determination 

of the kind of food which has undergone fermentation. 
Location. — Washington, D. C. 
Date begun. — 1915. 
Assignment. — I. K. Phelps. 
Proposed expenditures, iPi5-i6.— 12,500. 

Stndy of the Determination of Nitrogen by the KJeldalil Metliod: 

Object. — To modify the Kjeldahl method for the determination of nitrogen, 
making it applicable to all substances containing nitrogen, induding 
those on which the present methods will not give accurate results. 

Procedure. — Experiments with different classes of organic compounds will 
be conducted until modifications of the Kjeldahl method are found which 
will be applicable to them. 

Location. — Washington, D. C. 

Date begun. — 1914. 

Results. — ^A preliminary paper is in course of preparation for publication. * 

Probable date of completion. — ^July, 1916. 

Assignment. — I. K. Phelps, H. W. Daudt. 

Proposed expenditures, 1915-16.-^2,^00. 

Total, Organie Oliemieal Investigations, $14,000. 

PHAR]dU.COLOGICAL INVESTIGATIONS. 

Caffein Investigations: 

Object. — To study the physiological action of caffein under various condi- 
tions and to determine the effect of this substance on health when con- 
tained in beverages or when used in medicines. 

Z^coticm.-— Washington, D. C. 

Date begun.— 190Q. 

Results. — Blood sugar has been shown to be increased under the influence 
of caffein. 

Probable date of completion. — 1916. 

Assignment. — ^William Salant. 

Proposed expenditures, 1915-16.-^1,000. 

Toxicity and Pliarmacology of Oil of Olienopodinm : 

Object. — Standardization of the drug. 

Procedure. — Determination of the physiological action. 

Location. — Washington, D. C. 

Date begun.— 1911. 

Results. — It has been shown that the substance is toxic and cumulative; 
poisonous effect increased in starvation ; depresses circulation and respira- 
tion ; decreases irritability of smooth muscle of Intestines ; may produce 
renal irritation; toxicity may be decreased by feeding vegetable oils; 
examination of several samples showed variation In activity. 

Probable date of completion. — 1916. 

Assignment. — William Salant, A. E. Livingston. 

Proposed expenditures, 1915-16. — $1,000. 

Pharmacology of Zinc and Tin: 

Object. — To secure data on the pharmacology of zinc and tin, in order to 
determine the effect upon health when contained in food products. 

Procedure. — ^The physiological action on animals is determined and com- 
pared with the effects of other heavy metals. 
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PhftniiMoloflry of Zino and Tin— <>)ntinued. 

Location. — Washington, D. C. 

Date begun.— '1Q12. 

Results, — ^Diabetes and nephritis have been shown to be produced by zinc 
salts. The elimination of zinc takes place chiefly in the intestines and 
only slightly in the urine and bile ; it' is also stored in bones, muscle, 
skin, and liver. Diet is an important factor in determining the action 
of zinc. Tin, like zinc, decreases irritability of the smooth muscle, but is 
much weaker. Under certain conditions it may produce nephritis. The 
metal is stored in the liver, skin, bones, and miuBcle. 

Probable date of completion. — ^1917. 

Assignment. — William Salant. 

Proposed expenditures, 1915-16. — $3,000. 

PhamaeolofioAl Aetlon of Tartrateg and Oitrntes: 

Object. — ^To obtain Information as to the effect of tartrates and dtrates on 
health. 

Procedure. — The behavior of these substances in the body is determined by 
I^siologlcal and chemical methods. 

Location. — Washington, D. C. 

Date begun.— 1912. 

Results. — It has been determined that nephritis and acute and subacute 
intoxication in different animals is produced by tartrates ; that diet is 
an important factor in determining toxicity; that tartrate is a heart 
depressant; that the depressing effect of citrate on the heart is greater 
than that of tartrate; and that citrate disappears rapidly from the cir- 
culation. 

Probable date of completion. — ^1917. 

Assignment. — William Salant, L. B. Wise, A. B. Livingston. 

Proposed expenditures, 1915-16.-^,000. 

Fkarmneologienl Aetion of Turpentine: 

Object. — To determine the effect of turpentine on health when used in 

painting and in medicines. 
Procedure. — The pharmacological action of turpentine will be studied by 

experimenting on animal& 
Location. — ^Washington, D. C. 
Date begun.— 1914. 
Probable date of com/pletion. — ^1917. 
Assignment. — William Salant. 
Proposed expenditures^ 1915-16. — $1,500. 

Fhysiologieal Tests of Ergot, Cannabis Indloa, and Digitalis: 

Object. — ^To conduct physiological tests of ergot. Cannabis indica, and 

digitalis, to ascertain the quality of the drugs. 
Procedure. — The physiological effect will be determined by experimenting 

on animals. 
Cooperation. — Bureau of Plant Industry. 
Location. — Washington, D. C. 
Date begun.— 191S. 
Results. — Physiological studies were made on ergot obtained from various 

sources. 
Probable date of cofnpletion. — 1916. 
Assignment. — ^William Salant. 
Proposed expenditures, 1915-16.-9^1,000. 

Pkamaeology and Toxieology of Lac Byes: 

Object. — ^To study the pharmacology and toxicology of lac dyes, to deter- 
mine their effect on health ,wben contained In food products. 
lA>cation. — ^Washington, D. C. 
Date begun.— 1012. 

RestUts. — Lac dye has been found to be toxic for different animals. 
Probable date of completion.— lOlQ. 
Assignment.— WMliSim Salant. 
Proposed expenditures, 1915-16.-^1,^00. 
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PhArmaeologj and Toxleoloiry of Food Colors: 

Object. — To study the pharmacology and toxicity of dyes, to determine 

their effect on health when used to color foods. 
Location, — ^Washington, D. C. 
Date begun, — ^1014. 
Results, — Fat-soluble dyes are transformed into water-soluble dyes and are 

eliminated slowly from the body. 
Probable date of completion, — ^1918. 
Assignment, — William Salant, Robert Bengla 
Proposed expenditures, 1915-16,— 4S,000, 

Total, Pbarmaoologieal Inyestigations, $15,000. 

CARBOHYDRATE INVESTIGATIONS. 

IWrestigations of Maple Prodnets: '^^ 

Object. — To compile a general index of the trade, including the securing 
of labels used; to investigate trade and factoi^ methods of mixing, re- 
fining, and packing maple products ; to make analyses of pure and mixed 
maple products; to make investigations of the original manufacture of 
pure maple products; and to study and improve methods for the detec- 
tion of adulteration in maple products. 

Procedure, — Part of the information is being secured by inspectors and 
part by the leader of the project personally while investigating trade 
and factory methods of mixing, refining, and packing maple products, by 
taking trips to refineries and to maple camps, where samples are secured 
and brought back to Washington for analysis. The study of methods 
for the detection of adulteration Is carried out in the laboratory in 
Washington. 

Cooperation. — Representative producers of pure products and packers of 
pure and mixed products ; State authorities and associations. 

Location. — Washington, D. C. 

Date begun. — ^1914. 

Results,— Complete information in regard to trade practices and also 
copies of labels used have been secured from about two-thirds of the 
firms packing maple goods. Investigations have been carried out in two 
packing houses, and the effect of the methods of treating the sirups upon 
the analysis of same has been studied. Analyses of 20 samples of ex- 
tremely light-colored sirups have been finished. Methods of production 
of extremely light-colored sirups have been studied. Some work has been 
done on methods for the detection of adulteration in maple products. 

Probable date of conupletion, — 1917. 

Assignment, — S. F. Sherwood. 

Proposed expenditures^ 1915-16. — $2,000. 

Chemieal Investigations of Pure and Adulterated Honey: 

Object, — To test methods of determining adulteration by the addition of 
cane sugar, commercial Invert sugar, or glucose; and to study granula- 
tion and other changes in honey upon storage. 

Procedure, — Methods are carried out in the laboratory In Washington on 
representative samples of honey. 

Cooperation.— OttLce of Bee-Culture Investigations, Bureau of Entomology. 

Location. — Washington, D. C. 

Date begun. — 1914. 

Results.— It has been found that the crystallization of honey can be re- 
tarded or prevented by slight increases in the percentage of levulose in 
the honey. 

Probable date of completion. — 1918. 

Assignment. — C. S. Hudson, T. S. Harding. 

Proposed expenditures, 1915-16, — $700. 

Candy Investigations: 

Object, — ^To study the physical and chemical changes which occur daring 
the manufacture and keeping of candy. 

Procedure. — In order to learn the methods of making the simple and the 
more complex types of confectionery, visits are made to confectionery fitc^ 
torles and experiments are conducted in the laboratory to establish the 
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Ctidj IiiTestigAtions— Ck>ntinued. 

: limits and proportions of ingredients, tlie temperatures of cooking^ and 

. related details. 

Cooperation, — Several large candy manufacturers and members of the 
National Confectioners' Association. 

Location. — Washington, D. C. 

Date begun, — 1914. 

Results, — Some data have been obtained concerning the preparation of sev- 
eral types of confectionery, which is to be published later when the field 
of work is covered. 

Probable date of completion. — 1920. 

Assignment.— C. S. Hudson, J. Hamilton. • 

Proposed expenditure, 1915-16.-^2,000. 

Study of Fruit Simps, Jams, Preserves, Jellies, and Marmalades: 

Object, — ^To obtain analyses of pure products and of mixtures of known 
origin. 

Procedure. — Visits are made to large factories manufacturing jams, pre- 
serves, jellies, etc., where work is carried on and samples secured for 
analysis in the laboratory in Washington. Experimental work on the 
manufacture of the different products is also carried out in the labora- 
tory. 

Cooperation. — Manufacturing firms; Office of Pomological and Horticul- 
tural Investigations, Bureau of Plant Industry ; States Relations Service. 

Location. — Washington, D. C. 

Date begun.— 1Q14. 

Results. — Trips were made to a large number of jelly, jam, preserve, and 
marmalade factories, where samples of the various products were made 
and brought back to Washington for analysis. The processes of manu- 
facture were also thoroughly studied. Experiments in manufacturing the 
various types of the above products were also carried out in the labora- 
tory in Washington, with the result that excellent recipes have been 
worked out which have given much satisfaction. Much assistance has 
been given to the various canning clubs organized under the States Rela- 
tions Service in the Southern States, by attending their annual meetings 
and giving lectures and demonstrations in jelly, marmalade, and preserve 
making. 

Probable date of completion. — 1920. 

Assignment. — M. N. Straughn. 

Proposed expenditure, 15 /5-i(?.— $2,500. 

PreparAtion of Pare Carbohydrates: 

Object. — ^To find the best methods for preparing the various sugars and 
other carbohydrates in pure condition. 

Procedure. — Investigations carried out in the laboratory. 

Cooperation. — Various laboratories of this department and outside bac- 
teriologists working upon public-health investigations. 

Location. — ^Washington, D. C. 

Date begun, — 1&14. 

Results. — Improved methods have been devised for the preparation of the 
following sugars in pure condition: Rafflnose, trehalose, the alpha and 
beta forms of glucose, mannose, melibiose, and galactose. The prepara- 
tion of rafflnose is described in a paper entitled "The Preparation of 
Rafiinose," published in vol. 36, No. 10, of the Journal of the American 
Chemical Society. 

Probable date of completion. — 1920. 

Assignment— C. S. Hudson, T. S. Harding, E. H. Fenton. 

Proposed ewpenditures, 1915-16.-^2,000. 

Physieal and Chemical Constants for Pure Carbohydrates : 

Object. — To measure the optical rotation and other properties by which the 
carbohydrates are distinguished from one another. 

Procedure. — The investigations are carried out in the laboratory. 

Cooperation. — Various laboratories of this department and outside bacteriol- 
ogists working upon public-health investigations. 

Location.— Washington, D. C. 

Date begun.— 1014. 
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Phygleal and Chemleal Constants for Pore Carbohydrates— Continued. 

Results, — ^The rotatory powers of the alpha and beta forms of the followiDf 
sugars have been measured, together with the characteristic velocities 
of their mutarotatlon : Glucose, galactose, lactose, xylose, lyxose, rham> 
nose, mellblose, mannose, fructose, cellose, and maltose. 

Probable date of completion.— 1920. 

Assignment: — C. S. Hudson, E. Yanovsky. 

Proposed eofpenditwes, 1915-16.-92,000. 

Methods of Analysis for Carbohydrates: 

Object. — To test and Improve general methods and to utilize the selective 
action of enzyms in new methods of analysis. 

Procedure. — Investigations are carried out In the laboratory; 

Cooperation. — Various laboratories of this department and outside bac- 
teriologists working upon public-health investigations. 

LocaWon.— Washington, D. 0. 

Date b€gun.'-1914. 

Results. — In conjunction with the project entitled " Physical and chemical 
constants for pure carbohydrates," the characteristic acetates of the 
following sugars have been prepared and their rotatory power measured 
in confirmation of the data of previous workers : Alpha and beta glucose, 
alpha and beta tetracetyl methyl glucoside, beta lactose octacetate, beta 
maltose octacetate, beta xylose tetracetate, beta mellblose octacetate. 
trehalose octacetate, sucrose octacetate, the first pentacetate of galactose, 
the alpha and beta octacetates of cellose, and mannose beta pentacetate. 
From these substances there have been prepared as new compounds tbe 
following isomeric forms, and their characteristic rotatory powers have 
been measured: The second, third, and fourth pentacetates of galactose, 
the alpha octacetates of lactose and maltose, the alpha tetracetate of 
xylose, the alpha pentacetate of mannose, and the alpha and beta 
pentacetates of fructose. This work has been described in the following 
publications: "A Comparison of the Optical Rotatory Powers of the 
Alpha and Beta Forms of Certain Acetylated Derivatives of Glucose,'* 
" The Isomeric Octacetates of Lactose," " The Isomeric Alpha and Beta 
Octacetates of Maltose and of Cellose," " The Isomeric Pentacetates of 
Mannose," " Crystalline d-Fructose Pentacetate," all of which were pub- 
lished in the Journal of the American Chemical Society for May, 1915; 
and the two following papers appeared in the June number of the same 
journal: •* Conversion of Galactose Pentacetate to an Isomeric Form** 
and " The Existence of a Third Crystalline Pentacetate of Galactose.** 

Probable date of completion. — ^1920. 

Assignment. — C. S. Hudson, D. H. Brauns, T. S. Harding, J. M. Johnson. 
A. S. Eastman. 

Proposed expenditures, 1915-16.— HMO. 

Investigation of the Use of Barium and Strontinm in the Mannfaetnre ef 
Sugar: 

Object. — To investigate the barium and strontium methods as used In the 
manufacture of sugar, with a view to determining what amounts, If any, 
of the barium and strontium remain in the raw and refined sugar; alfio, 
provided barium and strontium are present, to determine In what for© 
they occur. 

Procedure. — Visits will be made to sugar factories, the above processes 
Investigated, and samples of the finished products obtained and the neces- 
sary analyses made in the carbohydrate laboratory In Washington. 

Cooperation. — Sugar factories. 

Z/Oca<ion.-— Washington, D. O. 

Date begun. — 1915. 

Probable date of completion. — 1918. 

Assignment. — C. S. Hudson, S. F. Sherwood. 

Proposed expenditures, 1915-16.-^500. 

Detection of the Charaoteristie Carbohydrates in Drag Plants and Fool- 
staffs: 

Object. — To Isolate and determine the characteristic sugars in drug [dants 
and foodstuffs, in order that these substances may be used as character- 
istic tests for the presence or absence of the respective plant material in 
drugs and foods which come under examination. 
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Deteetion of the CharAoteristio Carbohydrates in Drag Plants and Food- 
stuffs — Ck)ntlnued. 
Procedure. — Laboratory investigations in organic chemistry will be con- 
ducted. 
Location, — Washington, D. 0. 
Date begun.— 1916. 
Probable date of completion. — 1920. 
Assignment.— C. S. Hudson, F. B. La Forge. 
Proposed expenditures, 1915-16.-^1,500. 

lethod of Mannfaotnre and Composition of Commereial Invert Sugar: 

Object. — ^To investigate the method of manufacture and composition of com- 
mercial Invert sugar; the information thus obtained to be used for the 
detection of invert sugar in adulterated honey. 

Procedure.— Samples will be obtained from factories of various manufac- 
turers and examined. Samples will also probably be obttiined In the open 
market. Very complete chemical analyses will be made. 

Location. — Philadelphia. 

Date begun. — 1915. 

Probable date of completion. — 1916. 

Assignment.— dement C. Brinton. 

Proposed expenditures, 1915-16.— ^SOO. 

Total, Carbohydrates Investigations, $17,700. 

DAIRY INVESTIGATIONS. 

Estimation of the Total Solids of Evaporated Milk by Calonlation from Its 
Speeifle Gravity and Fat Content: 

Object. — ^To determine the best method for estimating the total solids of 
evaporated milk in the milk-condensing factory under factory conditions. 
Ordinarily there is not sufficient time to use the official method. 

Procedure. — ^The methods for estimating the total solids now followed in 
factories will be tested and their accuracy determined. 

Location. — ^Washington, D. C. 

Date begun. — 1915. 

Probable date of completion. — ^1916. 

Assignment. — G. E. Patrick, O. L. Evenson. 

Proposed expenditures, 1915-16.— $1,000. 

Beterminatlon of Alkali in Batter: 

Object. — ^To devise methods for the detection of alkali used In the manufac- 
ture of butter. 

Procedure. — Various methods for the detection of alkali will be tested by 
the usual laboratory methods. 

Location. — ^Washington, D. C. 

Date begun.— 191S. 

Results.— ^A method has been worked out, but more experience in using id 
will be necessary before any definite results can be obtained. 

Probable date of completion. — 1915. 

Assignment. — G. B. Patrick. 

Proposed expenditures, 1915-16.— ^IfiOO. 

Stndy of Methods for Detecting the Watering of Milk: 

Object. — ^To ascertain if it is possible to distinguish between watered milk 
and genuine milk of abnormally low solids-not-fat content. The claim 
is made by some investigators that this distinction can be made by de- 
termining the freezing point of the milk. 

Procedure. — The freezing point of milk, both genuine and watered, of low 
as well as of medium content of solids not fat will be determined, 
all samples being analyzed by the usual method and also by the method 
of Comalba. 

Location. — Washington, D. C. 

Date bcfftm.—ldlb. 

Probable date of completion. — 1916. 

Assignment. — J. T. Keister. 
, Proposed expenditures, 1915-16.-^^,000 

Total, Dairy Investigations, $3,000. 
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BEVERAGE INVESTIGATIONS. 

iBTestif ation of the Composition of Foreigrn Ports and Slierrles and Otker 
Wines: 

Object, — :To determine the composition of samples* of wine of known origin 
and produced under known conditions. 

Procedure. — In case of foreign wines, samples are procured either throu^ 
the State Department or through the customs officials at the ports of 
entry. In case of domestic wines, these will be prepared by or under 
the supervision of Bureau of Chemistry representatives and analyzed. 

Cooperation. — Viticulturists of the Bureau of Plant Industry. 

Location. — Washington, D. C, Charlottesville, Va., and bureau branch 
laboratories. 

Date begun.— 191S. 

Results. — Twenty-one samples of port wine, collected through the State 
Department and through the New York laboratory of the bureau, were 
completely analyzed. These 21 samples form the basis for an under- 
standing of the average comiwsition of Oporto port wine. Four sam- 
ples of sherry, secured through a New York importer, were also com- 
pletely analyzed. A study of the composition of wines from Rotundl- 
folia grapes has also been begun. Three varieties of such grapes, par- 
chased in North Carolina, were made Into wine at Charlottesville, Va., 
the wines being analyzed before fermentation was completed. After 
proper aging and bottling, the wines will then be completely analyzed. 

Probable date of completion. — 1917. 

Assignment. — M. J. Ingle. 

Proposed expenditures, 1915-16. — $1,200. 

Study of the Composition of Nonaleoholic Beverages : 

Object. — To determine the composition of samples of known history and 
origin. 

Procedure. — Processes of manufacture in commercial factories will be 
studied and the composition of nonalcoholic beverages in the laboratory 
determined. New methods for the analysis of such products will be 
devised, if necessary. The manufacture of such beverages will be wit- 
nessed and the raw material and finished beverages analyzed for com- 
parison with samples taken in connection with the enforcement of the 
food and drugs act. 

Cooperation. — Field work will be done in cooperation with manufacturers 
of nonalcoholic beverages. 

/location.— Washington, D. C. 

Date begun. — 1915. 

Results.— Owing to the large amount of regulatory work which has de- 
volved ui)on the food-control laboratory, it has been impossible up to 
the present time to do any work on this project. 

Probable date of completion. — 1918. 

Assignment. — H. M. Loomis, M. J. Ingle. 

Proposed expenditures, 1915-16. — $700. 

Investiflration of the Composition of Brandies: 

Object. — To determine the composition of brandy made In difterent ways 
and from various kinds of fruit. 

Procedure. — Investigation of the commercial methods of the manufacture 
of brandy will first be made, and samples collected under known condi- 
tions will be analyzed. A study of the factors which contribute to the 
variation in the composition of brandy will be made. 

Cooperation. — Various brandy distilleries. 

Location. — Washington, D. C, and the field. 

Date begun. — 1915. 

Results. — A preliminary survey of the commercial methods of manufac- 
turing brandies has been made. 

Probable date of completion. — 1917. 

Assignment.— U. S. Paine, J. I. Palmore, E. L. Wilcox. 

Proposed expenditures , 1915-16.— ^tiOO. 
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InTestlgAtioii of tlie Composition of Cordials: 

Object. — To determine the composition of representative types of commer- 
cial cordials made from fruit and fruit products. 

Procedure. — ^A study of commercial methods for the manufacture of these 
products will first be undertaken and samples of cordials prepared from 
known materials In accordance with commercial procedure analyzed. 

Cooperation. — Various cordial manufacturers. 

Location. — ^Washington, D. C, and the field. 

Date begun. — 1915. 

Results. — Information regarding the commercial methods and practices 
employed in the manufacture of cordials has been obtained, samples 
of known composition collected, the literature pertaining to the project 
reviewed, and the examination of the samples collected is now under 
way. 

Probable date of completion. — 1916. 

Assignment. — H. S. Paine, J. I. Palmore. 

Proposed expenditure, 1915-16.— $1,Q70. 

Investicratlon of the Composition of Malt Beveragres: 

Object. — To determine the composition of malt beverages made from dif- 
ferent materials. 

Procedure. — ^This project will involve a study of the composition of malt 
liquors made from material including 6-row Pacific-coast barley malt. 

Cooperation. — Various breweries; as associate referee on beer, the Associ- 
ation of Official Agricultural Chemists, 

Location. — ^Washington, D. C, and cities in which breweries are located. 

Date begun.— 1911. 

Results. — The examination of malt liquors made from materials including 
6-row barley malt (except Pacific-coast 6-row barley malt) has been 
completed, and investigation has shown that the amount of 2-row barley 
malt used in brewing in this country is practically negligible. The 
results which have been obtained have been compiled and submitted for 
publication. 

Probable date of completion. — 1916. 

Assignment.— la.. S. Paine, E. L. Wilcox. 

Proposed expenditures, 1915-16.— ^ISO. 

Study of Methods of Analysis of Distilled Liquors: 

Object. — To improve these methods, especially the methods employed for 
the determination of fusel oil; and to study the efTeqt of essential oils 
on the latter determination. 

Procedure. — Experimental work will be carried out with the idea of deter- 
mining the necessary limits of error in existing methods and of improv- 
ing these methods or of devising new ones. 

Location. — Washington, D. C. 

Date begun.:r-1914. 

ResiUts. — ^A review of the literature has been completed and experimental 
work is under way. 

Probable date of completion. — 1916. 

Assignment. — H. S. Paine. 

Proposed expenditures, 1915-16.— $1^Z80. 

Stndy of So-Called Wines Prepared from Fruit or Tegetables Other than 
the Grape: 

Object. — ^To determine the composition and methods of manufacture of 
such products. 

Procedure. — It is planned to visit factories where such wines are made 
and study commercial methods; to prepare wines of known purity on a 
commercial scale; and to analyze the raw material, if necessary, as well 
as the resulting wine, in order to secure data for judging such products. 

Cooperation. — Manufacturers. 

Location. — Washington, D. C. 

Date begun. — ^1915. 

Probable date of completion. — 1917. 

Assignment. — M. J. Ingle, S. Cooi)ersmith. 

Proposed expenditures, 1915-16.— $1,000. 

Total, Bererage Investigations, $7,480. 

98654—15 21 PooaT^ 
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DRUG INVESTIGATIONS. 

Study of Methods of Drugr Analysis : 

Ohjrct. — To study methods of analysis of drug products juid to develop new 
procedures for the detention, separation, and estimation of synthetic 
drugs in medicinal and otber preparations. 

Procedure. — Established methods will be investigated and, if found ade- 
quate, will be used ; otherwise new methods will be developed. 

Cooperation, — Bureau of Plant Industry, State and municipal officials, and 
Association of Official Agricultural Chemists. 

Location. — Washington, D. O. 

Date hegun. — 1907. 

Results. — A number of methods of analysis have been developed and pub- 
lished for the estimation of acetanilid and phenacetin in admixture, lor 
the estimation of antipyrln, the estimation of caffein and antipyriu in 
admixture, estimation of phenacetin and salol in admixture, and the 
determination of santonin. 

Assignment. — L. F. Kebler, W. O. Emery, E. K. Nelson. 

Proposed expenditures, 1915-16. — $7,500. 

Permissible Tariatlons In Drugr Products: 

Object. — ^To determine what should constitute permissible variations In the 
composition of drug products under different conditions. 

Procedure. — The products are first subjected to a physical and chemical 
examination. The data resulting therefrom are then considered in con- 
nection with possible seasonal influences, in order to establish a reason- 
able basis for proposed limits of variation. 

Cooperation. — ^Bureau of Plant Industry, and State and municipal officials. 

Location. — Washington, D. C. 

Date begun.— 1907. 

Results. — Permissible variations in a number of drug products have already 
been determined, notably in the case of fennel, coriander, cardamom, 
anise, and celery seeds. 

Assignment. — L. F. Kebler. 

Proposed expenditures, 1915-16.— %4,000. 

Ellmlnatloii of Inert and Objectionable Material in €rade Drags: 

Object. — ^To study methods of elimination of inert and objectionable ma- 
terial during the process of gathering crude drugs. 

Procedure. — The nature and extent of contamination are first ascertained 
by the aid of physical methods and appropriate means of rectification 
thereupon suggested or applied. 

Coopera Hon.— Bureau of Plant Industry and State and municipal officials. 

Location. — Washington, D. C. 

Date begun.— 1907. 

Results. — Owing to pressure of other duties no work was carried out on 
this project during the past year. 

Assignment. — L. F. Kebler. 

Proposed expenditures, 1915-16. — $1,500. 

Total, Drag Investigation, $13,000. 

Total, Enforcement of the Food and Drugs Act, $785,943 (research, $177331; 
regulation, $608,112), not including $14,358 reserve fund. 

[Research.] 

INVESTIGATION OF NAVAL STORES. 

Inyestigation of the Grading, Weighing, and Handling of Nayal Stores: 

Object. — ^To improve the methods of grading, weighing, and handling of 
naval stores ; to secure the adoption of a definite and universal procedure 
in grading, weighing, and handling rosin and turpentine, that the pro- 
ducers may be paid full value for their product and that the buyer may 
secure delivery of the grade purchased: to serve as referee at the expense 
of the parties to the transaction in disputed gradings and weighings; 
and to secure data to serve as a basis for the authoritative adoption of 
standard grades of naval stores. 
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IfiTestigration of the Gradingr, lYel^hingr, and Handllngr of Naral Stores— Con. 

Procedure. — The distillation, packing, grading, weighing, and handling of 
naval stores will be studied and observed at the stills of the producers, 
at the primary yards of the country, in the hands of the larger buyers, 
and finally in the hands of the users. Shipments will be followed from 
producer to user for the purpose of developing improper practices in 
dealings, if any, with a view to making necessary changes in methods 
of producing, grading, packing, weighing, and marketing. 

Cooperation. — The naval-stores industry; National Oil, Paint, and Varnish 
Association; Savannah Board of Trade; naval-stores inspectors of Geor- 
gia and Florida and of the New York Produce Exchange. 

Location. — Headquarters, Washington, D. C, and Savannah, Ga. Experi- 
ments will be made at 15 or 20 stills in North Carolina, Georgia, Florida, 
Alabama, Mississippi, Louisiana, and Texas. Experimental gradlnga 
and weighings will be made in New York City, Cincinnati, Ohio, Savan- 
nah, Ga., Jacksonville, Fla., and at other large cities and in the hands of 
users. 

Date begun.— 1910. 

Results. — A simple and accurate method for grading at the still has been 
devised. Two publications dealing with the adulteration, misgrading, 
methods of examination, standards, and grading at the still have been 
published. The losses borne either by the producers or users which arise 
from misgrading and adulteration have been indicated in these publica- 
tions. The people are being educated as to the extent of the frauds that 
have been practiced and in methods of improved grading, handling, 
marketing, and production. 

Probable date of completion. — ^As to research, 1916. Extension work and 
refereeing in disputes will continue. 

Assignment.— F. P. Veitch, C. F. Speh, V. E. Grotlisch. 

Proposed expenditures, 1915 -i 6.-^,500. 

Preparation of Deilnite Type Samples for Naval Stores: 

Object. — To prepare definite and permanent type samples as a basis for 
trading and to insure fair, uniform, and simple grading of naval stores. 

Procedure. — The colors and variations in color within the type of the type 
sanu)les commonly employed have been measured. The average of these 
type colors, with certain obvious and logical exceptions, are adopted as 
the basis of durable and accurately matched colors of glass held in a 
frame of the accepted size of the grading samples. These type samples 
will be deposited with trade bodies having supervision over dealings in 
naval stores and will also be sold at cost to those who ask for them. 
Types will be perfected and sets prepared for public distribution. 

Cooperation. — Naval-stores industry; Savannah Board of Trade; State 
naval-stores inspectors of Georgia and Florida and of the New York 
Produce Exchange. 

Location. — Headquarters, Washington, D. C. 

Date begun. — ^1911. 

Results. — Durable, accurate, and practical type samples for rosin have been 
prepared and distributed for preliminary practical experience and obser- 
vations. These types have been adopted as oflicial by the Savannah Board 
of Trade. 

Probable date of completion.— As to standardization of types, July, 1916w 
Work in the preparation and verification of types for the benefit of the 
industry will continue. 

Assignment. — C. F. Sanimet, C. F. Speh. 

Proposed expenditures, 1915-16.-^1,500. 

Total, Investigation of Naval Stores, $5,000. 
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BUREAU OF SOILS. 

GENERAL ADMINISTRATION. 

Office of Chief of Bureau: 

Object — General administration, supervision, and direction of the activities 

and operations of the bureau. 
Cooperation. — Other bureaus of the department, other departments, and 

State institutions. 
Location. — Washington, D. C. 
Date begun. — 1894. 
Assignment. — Milton Whitney. 
Proposed expenditures, 1915-16. — $5,400. 

Office of Chief Clerk: 

Object. — The chief clerk is charged with carrying out the directions and 
policies of the chief of bureau, as these relate to supervision and control 
of the clerical work, including the handling of correspondence and mail, 
stenographic and messenger service, and property and supplies. 

Location. — Washington, D. C. 

Date begun. — 1901. 

Assignment. — ^A. G. Rice. 

Proposed expenditures, iPi5-ie.--$14,760. 

Accounts : 

Object. — To keep proper records of all financial operations of the bureau, 
prepare travel authorizations. Issue purchase requisitions, make admin- 
istrative examinations of all accounts, prepare pay rolls, keep liability 
records and prepare monthly statements of the same, and prepare sucb 
other financial reports as may be required from time to time. 

Location. — Washington, D. C. 

Date begun.— 1901. 

Assignment. — C. A. Wolfe. 

Proposed expenditures, 1915-16. — $4,400. 

Editorial Work: 

Object. — To read for the chief of bureau all manuscripts submitted for 
publication, edit or rewrite such manuscripts as may be necessary to 
bring them into harmony with the bureau's policy, compile data for nse 
of the soil survey field men. rewrite or rearrange reports not submitted 
in proper form, read and correct proof, and assist in the preparation of 
specifications for the lithographic reproduction of maps and In the proof- 
reading of the same. 

Location. — Washington, D. C. 

Date begun.— 1901. 

Assignment. — Chas. H. Seaton. 

Proposed expenditures, 1915-16. — $7,400. 

Supplies: 

Object. — To supervise and distribute all supplies and equipment purchased 

for field, laboratory, and oflice use and record the same. 
Location. — Washington, D. C. 
Date begun.— 1901. 
Assignment. — J. F. Pevare. 
Proposed expenditures, 1915-16.— $4 JOO. 

Files and Becords: 

Object. — To index and file all correspondence pertaining to the operations 

of the bureau. 
Location. — Washington, D. C. 
Date begu7i.—1901. 
Assignment. — H. A. Donovan. 
Proposed expenditures, 1915-16.— $2,400. 

Total, General Administration, $39,0(50. r^^^^T^ 

^g Digitized by^^OOglC 



BUBEAU OF SOILS. 299 

CBMMrch.] 
SOIL CHEMICAL INVESTIGATIONS. 

SoperTision: 

Object — ^To direct the soil chemical Inyestlgatlons and to sapervlse the 
routine laboratory and clerical work necessary for the proper conduct of 
these activities. 

Location. — Washington, D. C. 

Date begun. — ^1901. 

Assignment. — F. K. Cameron. 

Proposed expenditures, i9i5-i6.-r-$3,250. 

liiieral Nature of Agricnltarally Important American Soils: 

Object. — To determine predominating minerals or those which characterize 
the soil, with a view to determining the origin, processes of formatioD, 
and relations of the various soil types. 

Procedure. — ^A special adaptation of petrographic methods Is used, as out- 
lined In Bureau of Soils Bulletin 91. 

Location. — Washington, D. C. 

Date fte^un.— 1908. 

Results. — Methods have been i)erfected. Minerals from a great number 
of soils have been determined and the data made available for this 
bureau and outside institutions. Results have thrown light on the 
chemistry of soils and in some cases have eliminated a large number of 
chemical analyses. The precise nature of certain soils has been shown 
to be determinable (Journal of the American Society of Agronomy, voL^ 
1914). 

Assignment. — ^W. H. Fry. 

Proposed expenditures, 1915-16.— i&iO. 

Bontine Mieroseopic Work: 

Object. — ^Routlne examination of soils and other materials submitted by 

this bureau and other Institutions. 
Location. — ^Washington, D. C. 
Date begun. — 1915. 
Results. — ^During the present year a large number of samples have been 

examined. 
Assignment. — W. H. Fry. 
Proposed expenditures, 1915-16. — $900. 

Absorption by Soils: 

Object. — To determine the effect on soils of the addition of soluble sub- 
stances and the mutual effects of one soluble substance in the presence 
of another; and to determine the fixation of fertilizer salts by soils, the 
physicochemical effects on the soil, an dthe relation of soluble salts to 
changes In tilth. 

Procedure. — Percolation and adsorption studies with fertilizer salts, lime, 
etc., and soils of different textures are made. It is planned to study 
specially during the present year the effect of lime on crumbling of 
soils and modifications induced by added third substances; also selective 
absorptions In soil suspensions. 

Location. — ^Washington, D. C. 

Date begun. — 1905. 

Results. — It has been shown that the presence of a second solute does 
affect the absorption of a first solute by a soil and that the effects are 
specific and characteristic and not due to a general property or properties 
of the class of solutes. 

Assignment. — B. 6. Parker. 

Proposed expenditures, 1915-16.— $1,G00. 

Ume Phosphate Inyestigations : 

Object. — To Investigate the nature of the lime phosphates occurring nat- 
urally in soils and produced by the application of phosphatic fertilizers. 

Procedure. — The phase-rule methods are applied to the investigation of the 
solutions and the solid lime and iron phosphates formed in soil. Spe- 
cially refined analytical methods must be developed for this case. The 
solid lime-iron phosphates will be studied. The nature of the liquid 
phase and the solid phases in the systems and the lime-iron water are 
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Lime Phosphate Inyestigations — Continued. 

determined under conditions paralleling those obtaining in the soil 
Efforts are being made to develop laboratory procedures not yet known 
for carryiner out this investigation. 

I,oca/io».— Washington, D. C. 

Date begun. — ^1914. 

Results. — Nature of solid phosphates of lime, magnesia, and Iron In con- 
tact with free solutions have been determined. Similar problems in 
connection with very dilute solutions and for soil water have been inves- 
tigated. Various basic lime phosphates have been prepared for a con- 
tinuation of the investigation by fusion methods, and Improved analytical 
methods, necessary to the Investigations, have been worked out Appro- 
priate analytical methods have been found in part. 

Prohable date of completion, — 1916. 

Assignment. — P. J. Fox. 

Proposed expenditures, 1915-16. — $1,250. 

Inorganio Composition of Soils: 

Object. — To determine in soils and subsoils of Important agricultural soils 
of the United States all inorganic constituents for which reliable 
analytical methods are available. 

Procedure, — The collection of large samples from surveyed areas by field 
men familiar with" the type, with careful handling to prevent contamina- 
tion, followed by careful laboratory analyses of the samples. 

Location, — Washington, D. C. 

Date &e^«n.— 1911. 

Results. — ^Twenty-six soils have been analyzed for all constituents for 
which there are reliable methods, and 45 samples have been analyzed for 
the commoner elements. The rarer elements — chromium, vanadium, rare 
earths, zirconium, barium, strontium, lithium, and rubidium — were pre«- 
ent in all soils examined. It was found that manganese and phosphoms 
concentrated in the surface soil and that all soils examined contain an 
abundance of potash minerals. Further points are brought out in De- 
partment Bulletin 122 (professional paper). 

Probable date of completion. — ^The work on this project as originally ont- 
lined is practically completed, but it is considered desirable to perfect 
new methods of analysis for some of the rarer constituents not already 
determined. 

Assignment. — W. O. Robinson. 

Proposed expenditurefi, 1915-16. — $1,500. 

Ash Composition of Important Crop Plants: 

Object. — To determine what elements that have been found in soils are 
present in plant ash, esiwcially the rarer elements, and the relative 
amounts of these in the ash. 

Procedure. — The analyses of plants grown on soils the composition of 
which is known. 

Location. — Washington, D. C. and field assignments. 

Date begun.— V.n2. 

Remit ts. — It ajipeMFs that nibidinm is often present in comparatively large 
amounts and that the number of elements which can be recognized is 
always large. Analytical metliods are being i)erfected. 

Probable date of eomptetion. — 1010. 

Asifignment. — \V. O. Uobiuson. 

Proponed expenditurcH, If) 15-1 6.— ^2.5ry0. 

Hydrolytic Decomposition of Soil-Forming Minerals: 

Object. — To study the action of water and such sul)stances as may exist iu 
the soil solution upon the decouiix)sition and degradation of soil mineral 
and the possible synthesis of new mineral species. 

Procedure. — The work involves chemical studies of hydrolysis prodnct^s 
when water acts on minerals, under soil conditions, and chemical awl 
microscopic studies of residues: studies of solutions yielded by min- 
erals impoi'tant in the soils, under conditions of temperature, mechanical 
fineness of soil, presence of organic ipatter, acidity, etc. ; field investiga- 
tions as to changes in minerals from solid rock to soil. 



Digitized byLjOOQlC 



BUREAU OF SOILS. SOI 

Hrdrolytio Decomposition of Soil-Forming Minerals— Continued. 

Location, — Washington, D. C, and field assignments. 

Date hcgnn.— 1901. 

Results. — An exact method of subjecting minerals to electrical endosmose 
has been develoijed; data collected on soil solutions yielded by important 
soil minerals and on the variation of these solutions under conditions 
obtaining In the soil; a rational theory of the function and importance 
of the soil solution developed. 

Assignment. — P. J. Fox. 

Proposed expenditures, 1915-16.— ^1,650. 

Boatine Chemical Laboratory: 

Object. — To make chemical analyses of soils, waters, and similar materials 
for the bureau and other bureaus of the department and properly ac- 
credited pnrtles. 

Location. — Washington, D. C. 

Date hegun.—WOl. 

Results. — ^Analytical data provided for various subactlvlties of the bureau 
and outside Institutions. 

Assignment. — J. G. Smith. 

Proposed expenditures, 1915-16.-^6.640. 

lethods of Determining Nitrogen in Soils and Fertilizers: 

Object. — To determine relative values of existing analytical methods or 
new ones to be formulated, with special reference to the valuation of dty 
wastes. 

Procedure. — ^New methods will be tested and compared with standard 
methods, using soils of known composition, fertilizers of known agricul- 
tural value, and nitrogenous waste materials. When the analytical work 
has been sufficiently developed it is expected to seek assistance from the 
Bureau of Plant Industry and experiment stations through field tests. 

Location. — ^Washington, D. C. 

Date begun. — 1914. 

Results. — ^Work temporarily suspended during the fiscal year 1915 on ac- 
count of limited personnel, but to be resumed about July 1, 1915. 

Probable date of completion. — 1917. 

Assignment. — C. F. Miller. 

Proposed expenditures, 1915-16. — $1,850. 

Signiiieance of Analytical Data for Soil Prodnctirity: 

Object. — To make a critical comparison of existing analytical data for soils 

of known productivity. 
Location. — Washington, D. C. 
Date begun. — 1914. 

Results. — Merely preliminary work done. 
Assignment. — P. J. Fox. 
Proposed expenditures, 1915-16.— ^9S0. 

Liming of Soils: 

Object. — To determine the effects of liming and a proper basis for the 
practice of liming soils. 

Procedure. — The physicochemlcal changes produced in soil by liming are 
to be investigated by laboratory methods. Biological changes are not to 
be studied specifically, but It is planned, when the laboratory studies have 
been developed to the point where the results can be utilized In field ob- 
servations, to seek the assistance of the Bureau of Plant Industry and 
State organizations. 

Location. — Washington, D. C, and field assignments. 

Date begun. — ^1914. 

Results. — No definite results on this activity can be announced pending a 
thorough search of the literature and the completion of certain experi- 
ments on the absorption of lime by soils. 

Assignment. — E. G. Parker. 

Proposed expenditures, 1915-16. — $1,150. 

Total, Soil Chemical Investigations, $22,770. 



Digitized byLjOOQlC 



302 PROGRAM OF WORK FOR FISCAL YEAR 1016. 

CReMareh.] 
SOIL PHYSICAL INVESTIGATIONS. 

Saperyision : 

Object. — ^To direct the soil physical investigations and to superyise the 
routine laboratory and clerical work necessary for their proper conduct 
Location. — Washington, D. C. 
Date begun.—ldOl. 
Assignment, — F. K. Cameron. 
Proposed expenditures, 1915-16. — $3,250. 

DesiiTRiRCry Constmotion, and StandardizAtion of Instruments: 

Object. — To assist the activities of the bureau by furnishing or standard- 
izing physical instruments. 
Location, — ^Washington, D. C. 
Date begun. — ^1901. 

Results. — Assistance rendered other activities. 
Assignment. — C. J. Crawley. 
Proposed expenditures, 1915-16.— ^1 J W. 

Meohanioal Analyses of Soils: 

Object. — To determine quantitatively the mechanical separates for an ex- 
pression of the textural characteristics of soils. 

Procedure. — Soil particles are separated according to the routine method 
outlined In Bureau of Soils Bulletin 84. 

Location. — Washington, D. C. 

Date begun.— 1001. 

Results. — ^Data provided for soil surveys and other activltie& 

Assignment. — ^W. B. Page. 

Proposed expenditures, 1915-16.-^2,800, 

Soil Pressure: 

Object — To determine the magnitude of the soil stresses induced by chang- 
ing moisture content. 

Procedure. — Measurements are made in the laboratory of stresses produced 
by the wetting of dry soils at minimum volume. Effects in soil separates 
and of colloidal matter are to be investigated. 

Location. — Washington, D. C. 

Date begun.— 1913. 

Results. — Quantitative measurements of stresses in various soil types aud 
improvements in method and technique have been made. 

Probable date of completion. — 1916. 

Assignment. — L. B. Olmstead. 

Proposed expenditures, 1915-16. — $450. 

Transloeation of Soil Particles: 

Object. — To observe relative movements of large and small particles under 

alternate wetting and drying. 
Procedure. — Relative rates and directions of movement of soil particles are 

measured. 
Location. — ^Washington, D. C. 
Date begun. — 1906. 
Results. — "Natural packing" explained; Interchange of soil and subsoil 

material shown to be continuous; clodding, phenomena of soil draUiage, 

etc., elucidated. 
Probable date of completion. — ^1916. 
Assignment. — ^L. B. Olmstead. 
Proposed expenditures, 1915-16. — $185. 

Soil Erosion: 

Object. — To investigate causes for and control of erosion in soils in differ- 
ent types and under various climatic conditions. 

Procedure. — Field examinations are to be made of existing conditions, sup- 
plemented by laboratory examinations of soils. 

Location. — Washington, D. C, and field assignments. 

Date begun.— 1013. 

Results. — The various types of erosion in Southern and Pacific Coast States 
have been investigated, causes determined, and preventive and remedial 
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Soil Erosion— Continued. 

methods critically examined. Publications : " Soil Erosion in the South " 
Department Bulletin 180; ''The Economic Waste from Soil Erosion," 
Department Yearbook, 1913. 
Assignment, — R. O. E. Davis. 
Proposed expenditures, 1915-16.-91,000, 

XoTement of the Soil Solution: 

Object. — ^To investigate the relation of surface texture to movement of the 
soil solution, with a view to determining the general laws of distribution 
of soil moisture. 

Location, — Washington, D. C. 

Date J)egun.— 1006. 

Results. — General law deduced and verified experimentally; distribution 
of rainfall deduced theoretically and confirmatory experimental data 
obtained. Publication : ** Simple Method of Determining Critical Moisture 
Content of Soils," Journal of Industrial and Engineering Chemistry, vol. 
6, 1914. 

Assignment. — R. O. E. Davis. 

Proposed expenditures, 1915-16. — $1,600. 

Soil Hygrrometer: 

Object. — ^To utilize the Wheatstone bridge or other instruments In estimat- 
ing the moisture content of soils. 

Procedure. — Search to be made for some physical property of soils which 
bears a quantitatively measurable relation to the moisture content ; heat 
conductivity relationships to be investigated. 

Location. — Washington, D. C. 

Date ftei^ttn.— -1901. 

Results. — Continued efforts have been made to work out a practical in- 
strument mainly on the basis of a slide wire bridge. 

Assignment. — L. B. Olmstead. 

Proposed expenditures, 1915-16. — $550. 

Absorption by Soils: 

Object. — To determine the effect of various substances upon salts in the 

fixation of fertilizer constituents by soils. 
Location. — Washington, D. C. 
Date fteyun.— 1901. 
Results. — General laws deduced in connection with chemical investigations. 

The physical work was temporarily suspended during the past year 

because of limited personnel, but will be resumed about July 1, 1915. 

Parallel work in soil chemistry is now proceeding. 
Assignment. — Ij. H. Greathouse. 
Proposed expenditures, 1915-16. — $1,350. 

Soil Temperatures: 

0&;ec<.-^To investigate heat conductance of soils and the relation of tem- 
perature and solar radiation to soil c9ndltlons. 

Procedure. — The work Involves obtaining complete continuous records of 
temperatures at various depths of soil, together with complete records 
of solar and sky radiation. 

Location. — Washington, D. C, and Arlington, Va. 

Cooperation. — Weather Bureau, which furnishes records of solar radiation 
at regular intervals. 

Date begun.— lOOl. 

Results. — General laws as Influenced by texture and moisture content in- 
vestigated; advice based upon experimental examination given for a 
number of special cases met In actual practice by parties seeking assist- 
ance from the bureau. 

Assignment. — R. O. E. Davis. 

Proposed expenditures, i975-i(>.— $1,500. 

Sou Aeration: 

Object. — To investigate changing conditions of soil atmosphere and their 

effect on productivity. 
Procedure. — Study of composition of soil atmosphere and Its movements as 

influenced by barometric pressure, temperature, texture, and tillage. 
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Soil Aeration — Continuecl. 

Location.— WsLShlngtou, D. C, and Arlington. Va. 

Date begun, — 1901. 

Results. — Observations on the absorption and retention of carbon dioxid 
made in connection with other subactlvlties. Worlc was temporarily sus- 
pended during the past year for lack of personnel, but will be resumftl 
about September, 1915. 

Assignment. — R. O. E. Davis. 

Proposed expenditures, 1915-16. — $1,250. 

Total, Soil Physical InTestigations, $15,685. 

[ReMarch.] 
INVESTIGATIONS OF FERTILIZER RESOURCES. 

SnperYision : 

Object. — To direct the investigations of fertilizer resources of the United 
States and to supervise the routine laboratory and clerical work necessary 
for their proper conduct. 

Location. — Washington, D. C. 

Date begun. — 1911. 

Assignment. — F. K. Cameron. 

Proposed expenditures, 1915-16. — $3,250. 

Extraetion of Potassinm Salts from Kelp: 

Object. — To investigate the practicability and economic value of varioM 

methods of extracting potassium salts from kelp. 
Procedure. — Laboratory examination will be made to test the comparailTe 

merits of different methods of reducing kelp and extracting kelp ash. 
Location. — Washington, D. C, and Arlington, Va. 
Date begun.— IdlS. 
Results. — The extraction of potassium salts from kelp has been shown to be 

economically possible. 
Assignment. — A. R. Merz. 
Proposed expenditures, 1915-16. — $200. 

Effect of Harvesting and Other Factors on the Growth of Kelp: 

Object. — To determine the effect of different methods of harvesting on the 
growth of kelp. 

Location. — Washlnjrtou, D. C, and La JoUa, Cal. 

Date begun.— im2. 

Results. — It has been shown that the harvesting of kelp under certain con- 
ditions Induces an increased growth, that the neighborhood of fresh- 
water streams has little influence, and that storms frequently destroy tem- 
porary growth. It will be desirable to continue observations for seTeral 
years or until a stable kelp industry is established. 

Assignment. — W. C. Crandall. 

Proposed expenditures, 1915-16. — $250. 

Fixation of Atmospheric Nitrogen: 

Object. — To investigate new processes of fixing nitrogen by reduction 
methods. 

Procedure. — Studies are made of the use of phosphate rock and of feldspar 
in the fixation of atmospheric nitrogen by means of electrical energy, with 
a view to obtaining in one oiJeratlon two or more of the fertilizing ele- 
ments in soluble form. 

Location. — Washington, D. C, and Arlington, Va. 
. Date begun.— 1{)1S. 

Results. — Results of preliminary experiments (Journal of Industrial and 
Engineering Chemistry, vol. 5) have shown that the potash In feldspar 
can be completely volatilized when treated according to the procedure out- 
lined and that considerable fixation of nitrogen takes place In the re» 
due at the same time. Equipment is being Installed to continue the wort 
on a larger scale and at higher temperatures. 

Assignment. — W. H. Ross, Harry Bryan. 

Proposed expenditures, 1915-16.-^11,000. 
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Prodnctlon of Potash from Feldspar: 

Object. — ^To detsrniine commercially possible methods for utilizing feldspar 
as « source of potash for fertilizer production. 

Procedure. — The practicability of recovering potash from rock silicates by 
substituting the latter for clay in manufacture of cement or similar prod- 
ucts and recovering the potash by volatilization Is being studied. 

Location. — Washington. D. C. and Arlington, Va. 

Date begun.— W12. 

Results. — Preliminary experiments have shown that It is possible, when 
operating according to the procedure outlined, to completely volatilize the 
potash from feldspar at the temperature used In cement manufacture 
a lid that the residue obtained has the composition required by Portland 
cement. With a view to making further tests in the economic possibili- 
ties of the process, equipment is being installed to carry on the work on 
a larger scale, using the rotary and cupola types of furnaces. An inspec- 
tion has been made of an experimental plant operated on a commercial 
scale In which the latter type of furnace Is used. 

Assignment. — W. H. Ross. Harry Bryan- 
Proposed expenditures. 1915-16. —^2,000. 

Extraction of Phosphoric Add from Natural Phosphates: 

Object. — To compare the sulphuric acid and electrical methods of extracting 
phosphoric acid from natural phosphates and to demise improvements In 
these methods. 

Procedure. — ^This work involves a study of the volatilization of phosphoric 
acid from phosphate rock by electrical and other forms of heat energy; 
a comparison of the efficiency of methods devised with the sulphuric- 
acid method or improvements in the latter method, and an investigation 
of the most economical methods of separating phosphoric acid from 
solution. 

Location. — ^Washington, D. C., and Arlington, Va. 

Date begun.— 191X 

Results. — A possible improvement in the sulphuric-acid method for prepar- 
ing phosphoric acid has been devised, and an investigation has been 
made of a method of separating phosphoric acid from solution, as 
obtained In either tbe sulphuric-acid or electrical methods, by precipi- 
tating it by means of ammonia in the form of ammonium phosphate. A 
study of the best conditions under which this can be brought about is Id 
progress. 

Assignment. — W. H. Ross, Harry Bryan. 

Proposed expenditures, 1915-16.-^6.000. 

.Phosphate Industry of the United States: 

Object. — To Investigate the sources, quantity, and production of phosphate 

rock, its manipulation for the fertilizer industry, the relative merits of 

. the products obtained by the several manipulations, and other factors 

necessary to determine the cost to the farmer and that he may keep in 

touch with changing conditions. 

Procedure. — Consultation with manufacturers and consumers of phosphate- 
carrying matoiials by correspondence and in person; visiting and con- 
sulting officials of State colleges and experiment stations and conducting 
laboratory investigations in Washington with a view to ascertaining the 
availability and fertilizer value of finely ground raw i)hosphate rock and 
other forms of phosphate fertilizer. 

Location. — Washington, D. C. and field assignments. 

Date begun.— 1911. 

Results. — Summary of present conditions prepared, which is to be kept up 
to date by periodical revision. One field trip in the investigation of the 
fertilizer value of ground phosphate rock has been made. 

Assignment. — W. H. Waggaman. 

Proposed expenditures. 1915-16. — $2,750. 

Phosphate Deposits in Yirginla: 

Object. — To investigate the commercial importance of reported deposits in 
Albemarle. Nelson, and Roanoke Counties, Va. 

Procedure. — Field inspection will be made and laboratory samples ex- 
amined. 

Cooperation. — State geologist of Virginia. 
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Phosphate Deposits in Yirgrinia— Contintied. 

Location. — ^Washington, D. C.; Gharlottesville, Va.; and field a88lgnmeDt& 

Date begun,— IQIS, 

Results. — Field Inspection and laboratory examination of samples show 
some economic possibilities. Publication: "A Possible Commercial Utili- 
zation of Nelsonite," Journal of Industrial and Engineering Chemistry, 
vol. 5, 1913. Complete analyses of samples of phosphate from Albemarle 
County, Va., now being made. 

Probable date of completion. — December, 1915. 

Assignment. — W. H. Waggaman. 

Proposed expenditures, JQlS-lG.—^^iO. 

Concentration of Low-Grade Phosphates: 

Object. — ^To determine a method of conserving mine wastes. 

Procedure. — Mechanical and chemical methods of separating phosphoric 
acid from Impurities with which it is associated in the material at 
present discharged on the waste heaps are followed. 

Location. — ^Washington, D. C, and field assignments. 

Date fte^tfn.— 1913. 

Results. — Some preliminary results have been obtained from the treat- 
ment of hard rock-phosphate waste, which show that a partial separation 
of the phosphoric acid is mechanically practicable. Work is being con- 
tinued with other varieties of phosphate waste. 

Assignment. — W. H. Waggaman. 

Proposed expenditures, i9/5-iff.— $3,500. 

Production of Raw Materials in the United States for Fertilizer Mann, 
factnre: 

Object. — To obtain accurate and authentic data, by correspondence witli 
producers and by occasional visits to mines and factories, regarding avail- 
able or partially available resources. 

Cooperation. — Miners and manufacturers. 

Location. — Washington, D. C, and field assignments. 

Date begun.— 1Q12. 

Results. — Summaries made, which will be periodically revised. 

Assignment. — C. C. Fletcher. 

Proposed expenditures, 1915-16. — $620. 

Fertilizer Yalne of City and Trade Wastes: 

Object. — To determine the amount and value of city and trade wastes as 
sources of commercial fertilizer material. 

Procedure. — Inspection of various municipal disposal plants are made, 
analyses of samples collected, and a study of practical methods of pre- 
paring garbage and other tankage undertaken. 

Location. — Washington, D. C. ; Arlington, Va. ; and field assignments. 

Date begun.— WIZ. 

Cooperation. — City authorities of Washington, D. C, and municipal officers 
of various other cities. 

Results. — The more important garbage-disposal plants in the country have 
been visited and data for comparing the relative value of different 
processes collected. An Investigation of the garbage of Washington, 
D. C, is being made in cooi)eratIon with the municipal authorities, to 
determine the most economical methods of disposal and utilization. A 
large amount of data has been secured, but it is not yet feasible to an- 
nounce what definite conclusions will ultimately be justified thereby. 

Assignment. — J. W. Turrentlne. 

proposed expenditures, 1915-16. — $7,550. 

Extraction of Potassium Salts from Natural Brines: 

Object. — To determine the feasibility of utilizing large occurrences of 
American brines as sources of potash. 

Procedure. — Crystallization and other methods will be followed to deter- 
mine the feasibility of segregating the potassium content sufficiently to 
justify commercial exploitation of the large brine bodies in the United 
States. 

Location. — Washington, D. C, and Arlington, Va. 

Date begun. — 1935. 
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Sxiraetioii of Potassium Salts from Natural Brines— Continued. 

Results, — Preliminary results indicate the possibility that brines may be a 

contributory source of potassium salts. 
Assignment, — ^A. R. Merz. 
Proposed expenditures , 1915-16. — $300. 

Total, Investigations of Fertilizer Resources, $36,920. 

IR«aearch.] 
SOIL-SURVEY INVESTIGATIONS. 

Saperrision: 

OJ>ject. — To plan and direct all field activities connected with soil-survey 
investigations, conduct correspondence and supervise general office work, 
study soil development, correlation, and classification in the field, and 
make recommendations on the final correlation of soils. 

Cooperation. — Other bureaus of the department and State organizations. 

Location, — Washington, D. C. 

Date begun.— 189S. 

Assignment, — Curtis F. Marbut. 

Proposed expenditures, 1915-16. — $13,560. 

Soil Surveys — ^Detail and Beeonnoissanee : 

Olject, — This work consists of the majiping of the soils of important 
areas in different parts of the United States and the preparation of 
maps showing their distribution and of reports describing them. The 
purpose is to acquire a knowledge of the soils of the United States 
and make it available for use by other bureaus and departments, agri- 
cultural colleges, experiment stations, and others engaged in the develop- 
ment of agricultural Interests. 
Results, — The following areas were completed during the fiscal year 1915: 

Alabama : Barbour, Clay, Limestone, Walker, and Washington Counties. 

Arkansas : Columbia and Jefferson Counties. 

California: Honey Lake, Pasadena, San Bernardino, and Ukiah de- 
tail areas: San Francisco Bay region and San Diego reconnoisance 
areas. 

Florida : Fort Lauderdale area and Franklin County. 

Georgia: Dekalb, Jackson, Laurens, Polk, Turner, and Washington 
Counties. 

Indiana : Clinton, Elkhart, and Warren Counties. 

Iowa: Lee, Muscatine, Pottawattamie, and Webster Counties. 

Louisiana : Lafayette Parish. 

Marj'land : Montgomery County. 

Minnesota : Pennington County. 

Mississippi : Chickasaw, Coahoma, Grenada, and Jefferson Davis 
Counties. 

Missouri : Dunklin, Grundy, Harrison, Johnson, and Pettis Counties. 

Montana : Bitter Root Valley area. 

Nebraska : Gage, Nemaha, Seward, and Thurston Counties. 

New York : Clinton and Chautauqua Counties. 

North Carolina : Columbus, Lincoln, Rowan, Union, Wake, and Wayne 
Counties. 

North Dakota : Dickey and Lamoure Counties. 

Ohio : Paulding, Portage, and Trumbull Counties. 

Oklahoma : Roger Mills County. 

Pennsylvania :. Lancaster County. 

South Carolina : Dorchester and Hampton Counties. 

Texas: Smith and Taylor Counties. 

Virginia : Frederick County. 

West Virginia: Raleieb, McDowell, and Wyoming Counties. 

Wisconsin: Central reconnoissance. 

Washington : Franklin County. 
Work planned. — The areas approved by the Secretary for survey work 
during the summer season of 1915 are as follows : 



Digitized byLjOOQlC 



308 PROGRAM OF WORK FOR FISCAL YEAR 1916. 

SOIL SUHVEY~-DETAIL AREAS. 



Location. 



Cooperation. 



Monroe Cotinty, Ala.. 



Pickens County, Ala. 



Wilcox County, Ala., 
Yell County, Ark — 



Russian River Valley 
area^ Gal. 

Newcastle County, Del 

Wilkes County, Ga 

Latah County, Idaho. . 

Grant County, Ind 



Wells County, Ind — 
White County, Ind . . . 
Clinton County, Iowa. 



Scott County, Iowa. 

Sioux County, Iowa 

Van Buren County, 

Iowa. 
Cowley County, Kans. . 

Jessamine County, Ky. 
Cumberland Gounty,Me 

Calhoun County, Mich 

Buchanan County, Mo. 



Newton County, Mo. . . 

Ripley County, Mo 

Dawes County, Nebr.. . 

Polk County, Nebr 

Richardson County, 

Nebr. 
Washington County, 

Nebr. 
Camden area, N.J 



Schoharie County, N . Y. 



Alleghany County ,N.C. | 



Alabama Department 
of Agriculture and 
Industries and Ala- 
bama Experiment 
Station. 

....do 



.do. 



Arkansas Experiment 
Station. 

University of Califor- 
nia and California 
Experiment Station. 

Delaware College and 
Experiment Station. 

Georgia State College. . 

Idaho Experiment Sta- 
tion. 

Indiana Geological 
Survey. 

do , 

.do 



Iowa State CollM;e of 
Agriculture and Ex- 
periment Station. 

do 

....do 

....do 



Probable date of 
completion. 



June, 1916.. 



April, 1916. 



do 

August, 1915.. 

October, 1915.. 



do 

September, 1915. . 
November, 1915.. 
do 



Kansas Agricultural 
College and Experi- 
ment Station. 



University of Missouri 
and Missouri Exper- 
iment Station. 

....do 

.do. 



October, 1915.... 

do 

November, 1915. 



do 

December, 1915... 
November, 1915.. 

December, 1915... 



September, 1915. 
June, 1916 



December, 1915... 
October, 1915 



December, 1915.. 
.do. 



University of Nebraska September, 1916.. 

do I November, 1916.. 

do December, 1915... 



.do October, 1915-. 



.\nson County, N. C . . . 
Davidson County , N. C . 
Bottineau Countv, N. 

Dak. 
Geauga County, Ohio. . 

HamiltonCounty.Ohio. 
Miami County, Ohio . . . 



New Jersey Experi- 
ment Station and 
New Jersey Geolog- 
ical Survey. 

New York State Col- 
lege of Agriculture. 

North Carolina De- 
partment of Agri- 
culture and North 
Carolina Experi- 
ment Station. 

do 

do 

North Dakota Experi- 
ment Station. 

Ohio Experiment Sta- 
tion. 

do 

do 



December, 1915.. 

do 

October, 1915.... 



November, 1915. 
January, 1916... 
No\'ember, 1916. 

October, 1915.... 



..do. 
..do. 



Kay County, Okla. 
Blair County, Pa... 



June, 1916.. 



PennsylvMiIa State December, 1915... 
College and Penn- ; 
sylvania Experi- 
ment Station. 

do June, 1916 



Cambria County, Pa. 

i Assisted by State representative. 



Assignment. 



H. C.Smith 1. 



A. M. O'Neal, and 
other State repre- 
sentatives. 

R. A. Winston 1 

E. B. Deeter» 



E. B. Watson >., 



T. M. Morrison 1 , 

D. D. Long. State rep- 
resentative. 
J.H.Ageei 



L. A. Hurst » 



W. E. Tharpi... 
T. M. BushneUi. 
H. W.Walker 1.. 



E. H.Stevens ». 
E. H. Smlesi... 
C. Lounsbury ».. 

E.C.Hall 



R.T.AUen 

C. VanDuyne,M.W. 

Deck 

W. G. Smith, R. F. 

Rogers 

B. W.Tillmann».... 



A. T, Sweet »... 
F. Z. Button i. 
R. R. Bum^.. 
J. M. Snyder >.. 
A. H.Meyer ».. 

L.V.Davis*.. 



A. L. Patrick ». 



E. T. Maxon>.... 
R. T.A.Burke ». 



E.S. Vanatta» 

H. B.Hardisoni... 
W. B. Cobb,i W. L I 

Watkins.» 
C. N. Mooney* 



Proposed 
expendi- 
ture^. 
1915-lb. 



A. L. Goodman! 

John Woodward and 
other State repre- 
sentatives. 

?v. C. Jurney, N. M. 
Kirk. 

J. O. Veatch' 



B. B. Derrick «. 



2 Expenses paid by State. 

._.., Google 



tS3,000 



None.) 
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30» 



Location. 



Windsor Coanty,Vt... 

FiiriM County, Va.... 

fieotoi County, Wash. . 

Gilmer and Lewis 

Comties, W. Va. 
PortacB County, Wis. . . 

Rode County, Wis 

Wood County, Wis 

Total, detaU nur- 
feyi 



Cooperation. 



Virginia Experiment 
I SUtion. 

Washington Geologi- 
cal Survey. 

West Virginia Geo- 
logical 8ur>-ey. 

Wisconsin Geological 
and Natural History 
Survey. 

....do 

....do 



Probable date ol 
completion. 



June, 1916 

November, 1915.. 
November, 1916., 
December, 1915.. 



.do. 



.....do. 
.....do. 



Assignment. 



G. B. Jones, J. A. 

Kerr. 
W.T.Carter,Jr 



A. £. Kocheri 

W.J.Latimer 

L. R. Sohoenmann > . 



W.A.Rodde*.. 
do.« 



Proposed 
expendi- 
tures, 
1915- IC. 



13,550 
1.56(> 
3,575 
1,175 

>2,9» 



63,140 



SOIL SUBVEY>-BECONNOISSANCE ABEAS. 



Joaqul 
a,Cal. 



Su Joaquin Valley University of Call- December, 1915... 

(omia and California 

Experiment Station. 
Wisconsin Geological 
and Natural History 
Survey. 



South part of north- 
eentxBl Wisconsin. 



TbUI, reeoBnoU- 
Biwrveys 



..do. 



L. C. Holmea,! £. C. 
Eckmann.i 

A. E. Taylor, J. B. R. 
Dickey. 2 



13,490 
3,210 



6,700 



DETAIL AND BECONNOI8SANCE ABEAS. 



Winter and spring assignments, to be determined later. 



$62,200 



^ Assisted by State representative. 

* Four bureau employees have been assigned to Wisconsin for the summer season, working in both de- 
tail and reconnoissanoe areas, and will be assisted by lour State representatives. 

* For all Wisconsin detail work. 

ReelamatioB Projects: 

Object. — ^To cla.ssify certain lands in reclamation projects for the purpose 
of showing their adaptability for agricultural development under irriga- 
tion. 

Cooperation. — Reclamation Service. 

Location. — ^Vicinity of Montrose and Grand Junction. Colo., and other areas 
to be indicated by the Department of the Interior. 

Date hegun. — 1915. 

AiHgnment. — ^A. T. Struhorn. 

Proposed expenditures, 1915-16.— ^,oOO. 

lupeetion of Field Work: 

Object. — ^To inspect all work of the soil-survey field parties, examine and 
correct area reports, and prepare memoranda for soil correlation. 

Location. — Headquarters, Washington, D. C. ; much time spent in the field 
In inspection work. 

Date begun.— IS^. 

Results. — Inspection of all areas surveyed during the past year, including 
correction of reports and preparation of correlation memoranda. 

Assignment.— 'U. H. Bennett, W. E. Hearn, W. E. McLendon, M. H. Lap- 
ham, T. D. Rice. 

Proposed expenditures, 1915-16.-^16,560. 

lip Ih-afting: 

Object. — Preparation of soil, alkali, and land-classification maps, both de- 
tail and reconnoissanoe; also page-plate illustrations; and securing map 
data in advance for field us»e. 

Cooperation. — Other bureaus of the department and other departments. 

Location. — Washington. D. C. 

Date begHH.-lS9H. ^.g.^.^^, .^ GoOglc 
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Map Drafting— Continued. 

Results. — Have prepared and constructed base and soil maps; secured mis- 
cellaneous data for field and office use ; adjusted traverse ; plotted land- 
Office work and railroad and river surveys; compiled, redrawn, and col- 
ored from original field sheets and notes of the soil-survey parties maps to 
be used as copy in lithographic reproduction; verified names; measured 
the areas of the different soil types; prepared drawings iTor illustrating 
reports; wrote specifications for lithographic work and read proof for 
ulshed through the Public Printer. 

Assignment. — Charles' A. Drake. 

Proposed expenditures, 1915-16.— ^16,000. 

Photographic Beprodnction of Base Maps: 

Object. — To enlarge or reproduce by photographic process base maps for 
use of soil-survey field parties and for the map-drafting force. 

Location. — Washington, D. C. 

Date l)cgun.—lS9S. 

Results. — Reproduced and mounted county maps for use In all soil-surrey 
areas during the year, developed negatives, and made prints used in 
bureau reports. 

Assignment. — R. J. Bonde. 

Propose expenditures, 1915-16.— 42,000. 

Special Soil Stndies: 

Object. — To investigate the relation of soils to crops and prepare mono- 
graphs on important soil series. 

Locatimi. — Washington, D. C, and in the field. 

Date hegun.—imi. 

Results. — Studies made of the relation of soils to crops in central New Jer- 
sey, A^'ith especial reference to the Freehold, Hartford, Thoroughftire, 
and Dents areas, Including partial preparation of reports; field studies 
of liie Hagerstown soils between the Delaware and Roanoke Rivers. 

Assignment. — J. A. Bonsteel. 

Proposed expenditures, 1915-16, — $5,050. 

Advisory Service: 

Object. — To answer inquiries regarding soils and give pdvice as to their nae. 

Cooperation. — Other bureaus of the department. 

Location. — Washington, D. C. 

Date begun.— IdlS. 

Results. — It is estimated that replies will have been made during the year 

to upwards of 1,200 inquiries regarding the use of soils. 
Assignment. — J. E. Lapham. 
Proposed expenditures, 1915-16.-^2,^00. 

Supplies: 

Object. — To purchase Instruments and supplies required for use in the 

soil-survey work. 
Location. — Washington, D. C. 
Date begun.— 1S9S. 
Proposed expenditures, 1915-16. — $2,700. 

Total, Soil-Survey Investigations, $193,500. 

[Research.] 

CLASSIFICATION OF AGRICULTURAL LANDS IN FOREST 

RESERVES. 
Forest-Land Classification : 

Object. — To classify and socrrejrate agricultural lands In the national forests. 

Cooperation. — Forest Service. 

Location. — The several forost reserves. 

Date brgun.—im2. 

Results. — Twonty-seven projects examined and reports prepared and for- 
nishod the Forest Service in the following national forests: California— 
Anpcles, Modoc, Shasta, and Sierra; Wyoming — Toton; Colorado— PiiJ^ 
and Routt: Montana — Blackfeet. Flathead, Custer, Deerlodge, Helena. 
Lolo, Lewis and Clark, and Missoula. 

Assignment. — J. E. Dunn. H G. Lewis, Mark Baldwin. 

l*roposcd c^rpenditurcs, U) 15-1 6. —^20,000. ^ j 
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BUREAU OF ENTOMOLOGY. 

GENERAL ADMINISTRATION. 

Ofllee of Chief: 

Object. — General administration, supervision, and direction of the Investi- 
gations and business activities of the bureau. 

Cooperation, — All the bureaus of the department, other executive depart- 
ments, and State institutions. 

Location. — ^Washingtbn, D. C. 

Date begun. — ^1879. 

AsHgnment. — Ij. O. Howard. 

Proposed expenditures, 1915-16. — $9,300. 

Office of Chief Clerk: 

Object. — ^The chief clerk is the executive officer of the bureau and is 
charged with carrying into effect the directions and policies of the chief, 
has general supervision of the clerical force, the messenger and janitor 
service, the care of offices, and the collation of records. 

Location. — ^Washington, t). C. 

Date begun, — 1879. 

Assignment. — ^E. B. O'Leary. 

Proposed expenditures, 1915-16. — $8,610. 

Aceonnts : 

Object. — Supervision and maintenance of financial records of the bareaa. 

Liieation. — Washington, D. C. 

Date begun. — 1879. 

Assignment. — ^A. J. Leister. 

Proposed expenditures, 1915-16. — $9,700. 

Libriry: 

Object. — ^To conduct work Incidental to the maintenance of a library of 

entomological literature. 
Location. — ^Washington, D. C. 
Date begun.— 1S79. 
Assignment. — Mabel Col cord. 
Proposed expenditures, 1915-16. — $3,000, 

Supplies: 

Object. — ^The purchase, custody, distribution, and record of all equipment 

and materials for field and office use. 
Location. — Washington, D. C. 
Date begun. — 1879. 
Assignment. — B. S. Walker. 
Proposed expenditures, 1915-16. — $4,540. 

Editorial Work: 

Object. — To conduct the editorial work of the bureau and facilitate the 

publication of the results of entomological investigations. 
Location. — Washington, D. C. 
Date begun. — ^1879. 

Assignment. — B. A. Reynolds. • 

Proposed expenditures, 1915-16.— $2,ii00. 

Files and Records: 

Object. — The filing of all correspondence pertaining to the operations of the 

bureau. 
Location. — Washington, D. C. 
Date begun.— 1S79. 
Assignment. — T. A. Keleher. 
Proposed expenditures, 1915-16. — ^$1,400. 

Total, General Administration, $38.S50 (research, $35,350; regulation, 
$3,490). 
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[RMeareh.] 

DECIDUOUS-FRUIT INSECT INVESTIGATIONS. 

SUPERVISION. 

SnperTision: 

Object. — To plan and direct the activities relating to deciduous-fruit Insect 
investigations, including supervision of scientfic work, general office 
routine, correspondence, etc. 

Location, — Washington, D. C. 

Date begun. — ^1905. 

Assignment. — ^A. L. Quaintance. 

Proposed expenditures, 1915-16.-^1,748. 

APPLE INSECT INVESTIGATIONS. 

Apple-Tree Borers: 

Object. — To determine the life histories and habits of the various species 
of apple-tree borers and to develop appropriate remedies therefor. 

Procedure. — Extensive invest iga'tions in orchards are made to determine 
species of troublesome borers and the amount of injury resulting from 
their work. Insects are collected and reared in the field laboratory 
and observations made on their life history, habits, etc. Laboratory 
observations are checked by extended observations in the field. Remedial 
measures are undertaken based ou knowledge of the behavior of the 
Insect. The work will be extended to include all important species of 
borers, with a view to furnishing a comprehensive account of these insects 
as a class. 

Location. — French Creek, W. Va. 

Date begun.— 1911. 

Results. — The biology of several species of borers has been worked out 
and other species are under Investigation. Many preparations have 
been and are being tested as remedies, some of which are effective in 
preventing infestation by certain species. Work on the round-headed 
apple-tree borer has been completed and a manuscript submitted for 
publication. 

Probable date of completion. — ^1917. 

Assignment. — Fred E. Brooks. 

Proposed expenditures, 1915-16. — $2,551. 

Apple Plant Lice: 

Object. — To determine the life histories of and remedies for apple plant lice, 
such as tlie woolly apple aphis, green apple aphis, rosy apple aphis, etc 

Procedure. — Careful biological stndies of these insects are made in the 
laboratory, especially to determine the character of injury, number of 
generations, host plants, nMinnor ot wintering, etc. Remedial investiga- 
tions are undertnken in the field to determine the most effective sprays 
and times when applications should be made, as. in winter, for the 
destruction of the eggs, and. in early spring, for the destruction of newly 
hatched insects, and to determine the possibilities of control by the use of 
aphiscides in combination with other sprays. Future work on this project 
will include a study of other species of orchard plant lice. 

Location. — Vienna and Winchester, Va. 

Dale begun.— 1912. 

Results.— The biology of the woolly apple aphis has been thoroaghly 
worked out and a publication already issued (Report 101, Office of Secre- 
tary). Studies of the life history of the green apple aphis have also been 
finished and a report is now in manusciipt form. Work Is now in prog- 
ress on other important species, as the rosy apple aphis, etc. Experimeit* 
in orchards with sprays indicate effective control by the timely use of 
these, especially nicotine sprays. 

Probable date of completion, — 1918. 

Assignment.— A. C. Baker, W. F. Turner, B. R. Leach. 

Proposed expenditures, 1915-16. — $6,040. . . 
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(Mllng Moth: 

Object. — ^To determine what variations are necessary in spraying schedules 
to control the codling moth in widely separated fruit districts, such a» 
Maine, Arkansas, Michigan, New Mexico, California, Colorado, the Alle- 
gheny region, etc. 

Procedure, — Field laboratories are established In important apple-growing 
regions, representing essentially different climatic and other conditions. 
The biology of the codling moth is thoroughly investigated, especially as 
bearing on the question of its control in orchards. ExtensiveT field experi- 
ments are carried out to determine the comparative value of the respec- 
tive spray treatments, the most effective quantity of poison to be em- 
ployed, and similar questions of practical importance. The work will be 
extended to one or two additional apple-growing sections in the United 
States^ which will complete the project. 

Cooperation. — Colorado Experiment Station. 

Location. — Roswell, N. Mex. ; Grand Jimction, Colo. 

Date b€^ttn.~1908. 

Results. — Work has been completed in Michigan, Pennsylvania, Arkansas, 
the Allegheny region, and California, -and reports have been issued for 
these regions. A report is now in press on the codling moth in Maine. 

Probable date of completion. — ^1918. 

Assignment.— B. H. Slegler, E. W. Geyer, R. J. Fiske. 

Proposed expenditures, 1015-16. — $7,150. 

Belation of Insects to Stigmonose: 

Object. — ^To determine the relation of insects, especially hemipterous insects, 
to the affection of apples known as stigmonose. 

Procedure. — Thorough search is made in orchards for insects likely to be 
associated with stigmonose trouble. These insects are brought to the 
laboratory and studied under exact conditions. Numerous species of 
hemiptera. especially plant lice, are under observation, and the inquiry 
will be extended to all species which, from their habits, are likely to be 
concerned. 

Cooperation. — Bureau of Plant Industry. 

Location. — Wena tehee, Wash. 

Date begun. — 1914. 

Results. — Work not under way sufficiently long to warrant statements as to 
results. 

Probable date of completion. — 1916. 

Assignment. — B. J. Newcomer. 

Proposed expenditures^ 1015-10. — $2,415. 

Total, Apple Insect Investigations, $18,156. 

peXch insect investigations. 

Peaeh Borer and Miscellaneous Peach Insects: 

Object. — To determine the life history and habits of the peach-tree borer 
and other peach insects and to develop appropriate remedies therefor. 

Procedure. — ^The biolojry of the peach borer is investigated in orchards and 
in the laboratory, jind experiments with remedies are conducted on a 
large scale in orchards. In connection with this work other peach in- 
sects, such as the plum curculio. pench-twlg borer, etc.. are studied and 
experiments in their control made. The work eventually is to cover all 
of the more important peach insects in the United States. 

Location. — Winchester, Va., and Washington, D. C. 

Date begun. — 1911. 

Results. — The biology, food plants, etc., of the peach borer have been pretty 
well determined for different parts of the country where peaches are 
grown. Numerous washes and practices recommended for its control 
have been tried, many of which have been found to be without value. 
Experiments now under way give promise of developing a successful 
treatment. 

Assignment. — E. B. Blakeslee. W. B. Wood. 

Proposed expenditures, ii?i5-i6\— $4,540. 
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GRAPE INSECT INVESTIGATIONS. 

Grape Phylloxera: 

Object. — To determine the life history of the grape Phylloxera under Cali- 
fornia conditions, means of dispersal, comparative resistance to 
Phylloxera of different varieties of grfti)es, and possibilities of renovation 
of old infested vineyards. 

Procedure. — The biology of the grape Phylloxera is carefully studied* espe- 
cially as bearing on the question of its control in vineyards. Eixtensive 
experiments are being carried out in vineyards to determine the best 
remedial measures to be employed. The possibility of renovating old 
infested vineyards is also xmder investigation. 

Cooperation. — Bureau of Plant Industry (varietal resistance). 

Location. — Walnut Creek, Cal. 

Date &ei7tt».— 1012. 

Results. — Biological studies of Phylloxera are pretty well completed, and a 
report on this phase of the work Is? in preparation. A large amount of 
data on the success of aphid colonies on roots of different varieties of 
grapes has been accumulated. Experiments In renovating Phylloxera- 
Infested vineyards thus far made indicate much benefit from the methods 
employed. 

Probable date of completion. — 1916. 

Assignment. — R. L. Nougaret, W. M. Davidson. 

Proposed expenditures, 1915-16. — $4,950. 

Grape Berry Moth and Miseellaneoas Grape Insects: 

Object. — To determine the life history and habits of the grape berry moth 
and other important insects affecting the grape ; to develop remedies for 
their control. 

Procedure. — The biology of the grape berry moth is carefully studied as a 
basis for the control of this Insect in vineyards. Extensive spraying and 
other experiments are carried on in vineyards to determine the best reme- 
dial measures to be employed. In connection with this work other 
Important grape insects are being Investigated. 

Location. — North East, Pa. 

Date begun. — ^1907. 

Results. — Many data on the biology of the grape berry moth have been ob- 
tained and a publication issued. The life histories and habits of several 
important grai)e pests have been determined, eflPective remedies devel- 
oped, and publications issued. 

Probable date of convpletion. — 1918. 

Assignment. — D wight Isely. 

Proposed expenditures, 1915-16.— %2.Vdl. 

Total, Grape Insect Inrestig^tions, $7,141. 

NUT INSECT INVESTIGATIONS. 

Pecan Insects: 

Object. — To determine the biologies of and remedies for the principal pecan 
and other nut insects. 

Procedure. — Careful biological studies are made of the more Important 
pecan and other nut Insects, and experimental work In pecan groves 
is carried out. 

Location. — Monti cello. Fla. 

Date &e<7Mn.— 1913. 

Results. — A large amount of data on lniix>rtant pecan Insects has b€«i 
accumulated. A manuscript on some of these has been prepared for 
publication. Experiments with si)rays applied with high-power sprayers 
show the practiralality of this work in many instances. The work will 
be extended to include the more important insect posts of other nuts, socb 
as the walnut, cliestnut. etc. 

Probable date of completion, — lOlS. 

Assignment.— ,\oh\\ H. Gill. A. I. Fabis. 

Proposed expenditures, 1915-16.— ^4. IZO. 
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INVESTIGATIONS OF ORCHARD INSECTICIDES AND SPRAYING MACHINERY. 

Orehard and Miscellaneous Inseotieides : 

Object. — To determine the comparative value of insecticides In general use 
and to what extent they may be combined with different fungicides in 
the control of insect plant pests; to develop new insecticides and deter- 
mine their value in insect control and their effect on the insects and 
plants treated. 

Procedure, — Numerous insecticides are tested under laboratory and field 
conditions against different species of insects alone and in combination 
with fungicides. Experimental work is carried on in combining chemicals 
to form new insecticides. Before recommendations can be made such 
Insecticides must be fully tested, In order to determine their efliciency 
against insects and their action on plant life when used alone and when 
in combination with fungicides. 

Cooperation. — Bureaus of Plant Industry and Chemistry. 

Location. — Benton Harbor, Mich., and Washington, D. C. 

Date begun.— 1912. 

Results. — Orchard tests have been made of many types of commercial 
insecticides to determine their relative merits. New commercial insecti- 
cides are tested as far as practicable, as they appear from year to year^ 
for the Information of the department. Feeding experi&ients have been 
made with many toxic substances, to determine their usefulness as Insecti- 
cides, and a publication on the subject will shortly be issued. 

Assignment. — ^A. L. Quaintance, F. L. Slmanton, H. G. Ingerson. 

Proposed expenditures, 1915-16. — $5,320. 

Spraying Apparatus and Spraying Eifteieney : 

Object. — To investigate the relative efficiency of spraying apparatus^ noting 
especially principles of construction, types of gasoline motors, pumps, etc. 

Procedure. — The relative efficiency of the many types of spraying apparatus 
now on the market will be investigated in orchards and factories. Atten- 
tion will be given to determine the durability of materials used in pomps 
as affected by various spray liquids, methods of packing valves, and 
other practical points. An estimate will also be made of spraying effi- 
ciency as practiced by various orchardists, vineyardists, etc., as a basis 
for suggestions for improvements in such work. 

Cooperation. — Bureau of Plant Industry and Office of Public Roads and 
Baral Engineering. 

Location, — ^Washington, D. C. 

Date begun.— 191^. 

Results. — ^Wofrk has not been under way sufficiently long to warrant state- 
ments regarding results. 

Assignment. — ^A. L. Quaintance. 

Proposed expenditures, 1915-16.-92,000.* 

Total, Inrestigatlons of Orohard Insecticides and Spraying Maciiinery, 

17320. 

CRANBERRY AND SMALL-FRUIT INSECT INVESTIGATIONS. 

Cranberry and Small-Frnit Insect Investigations: 

Object. — To study insects affecting the cranberry and other small fruits, 
such as the currant, huckleberry, blueberry, etc., and to develop effective 
control measures. 

Procedure. — Work at present is confined largely to the cranberry. Careful 
biological studies are made of the injurious insects of this crop, especial 
attention being paid to their seasonal history in bogs, places of hiberna- 
tion, etc. Experiments with insecticides are in progress to determine 
the best remedial measures, and observations on such practices as sanding 
bogs and refloodlng after the bogs have been drained in the spring are 
also being made. 

Location. — Pemberton, N. J. 

Date begun.— 191Z. 

Results. — ^A large amount of data has been accumulated on the important 
cranberry Insects in New Jersey and the effectiveness of flooding bogs 
and other control methods employed. Improvement has been effected in 
insecticidal sprays used. A report on the cranberry insects of Wisconsin 
is ready for publication. 
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Cranberry and Small-Frnit Insect Inyestigrations— Continued. 
Probable date of completion. — ^1918. 
Assiffnment.—U. B. Scammell. H. K. Plank. 
Proposed expenditures, 1915-16.-^,420. 

CONTROL OF DECIDUOUS-FRUIT INSECTS BY NATURAL AGENaES. 

Control of Deeidnons-Frnit Insects by Natural Agrencies: 

Object. — To determine the importance of hymenopterous parasites in the 
control of deciduous-fruit insect pests, and, if possible, devise methodB 
for their practical proprgation and dissemination. 

Procedure. — Parasitized insects are collected from various localities and 
sent to the laboratory at North East, Pa., for the rearing of parasites. 
The life histories and habits of parasites are worked out and efforts made 
to effect their propagation in quantity for dissemination. 

Location. — North East, Pa. 

Date begun.— 1911: 

Results. — Biological data have been obtained on several important para- 
sites of deciduous-fruit insects as a basis for their intelligent propaga- 
tion. Many new parasites have been discovered and their economic 
status determined. Special attention has been given to the parasites of 
the grape berry moth and several species are being studied in detail. 

Assignment. — R. A. Cushman. 

Proposed expenditures, 1915-16.-^2,100. 

DECIDUOUS-FRUIT NURSERY INSECT INVESTIGATIONS. 

Decidnons-Frnit Nursery Insect Inrestigations : 

Object. — To investigate the various insects affecting nursery stock and to 
'develop remedies which may be effectively applied under nursery condi- 
tions; to investigate the efficiency of fumigation methods now employed 
by nurserymen and to effect improvements in disinfecting nursery stock. 

Procedure. — Careful studies are made of all important insect enemies of 
nursery stock and remedies developed w^hich may be applied under 
nursery conditions; observations are made on methods of fumigation 
BOW practiced hy nurserymen, the efficiency of this work, and effect on 
the plants treated. 

Location. — West Chester, Pa. 

Date begun — 1914. 

Results. — Work has not been under way sufficiently long to warrant state- 
ments concerning results. 
. Assignment. — ^A. J. Ackerman. 

Proposed expenditures, 1915-16.-^2,000. 

ORCHARD INSECT SURVEY. 

Orchard Insect Survey: 

Object. — To obtain Information on the large number of Insect pests of 
orchards, vineyards, etc., at present of lesser importance In the United 
States, but which may become important at any time. 

Procedure. — Insect outbreaks of a serious nature are investigated and In- 
formation obtained on conditions responsible for such outbreaks. In- 
sects are collected in orchards, vineyards, etc., and a good many are 
obtained through correspondence. Necessary records and photographs 
;uid drawings of insects and of plant specimens showing Injury are made, 
to be used in publications and for reference purposes. 

Location. — Washington, D. C. 

Date begun. — Work of this character has been in progress for many years. 

Results. — ^A large amount of information has been accumulated on miscel- 
laneous insects of the orchard, vineyard, etc., in the United States. 
Specimens of these are in the collection for use in making drawings and 
descriptions. A large collection of notes and photographs is already on 
file and is being rapidly enlarged. 

Assignment. — J. II. Paine. J. F. Strauss. 

Proposed expenditures, 1915-16. — $4,245. 

Total, Deciduous-Fruit Insect Investigations, $60,800. 
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[R«March.] 

CEREAL AND FORAGE INSECT INVESTIGATIONS. 

SUPERVISION. 

SiperTision : 

Object. — ^To plan and direct the activities relating to cereal and forage 
Insect investigations, including supervision of scientific work, general 
office routine, correspondence, etc. 

Location, — ^Washington, D. C. 

Date 6e(yttn.— 1904. 

Aasiffntnent, — F. M. Webster. 

Proposed expenditures, 1915-16.-91^000. 

CEREAL INSECT INVESTIGATIONS. 

Hessian Fly: 

Object. — ^To study the life history, development, and distribution of the 
parasites of the Hessian fly, in order that their services may be artificially 
utilized more intelligently; to determine the aiuse of the nonoccurrence 
of the Hessian fly under agricultural conditions that would seem to favor 
its development; to determine varieties of grain least subject to attack. 

Procedure. — The work consists chiefly of field experiments, small plats of 
wheat being sown every 10 days in the fall, extending over a period of 
two or three months, in all States where this pest Is destructively 
abundant. 

Cooperation. — ^University of South Carolina. 

Location. — Eastern United States and middle United States. 

Date begun. — 1905. 

Results. — Progress has been made to such an extent in the Investigation of 
the relationship between meteorological conditions and the occurrence 
of the principal Ilessian-fly parasites that it is now possible to fore- 
warn farmers against a threatened outbreak; sufficient information has 
also been obtained to enable f aimers to so time their wheat sowings in 
the fall, during seasons of normal precipitation, as to escape fall attacks 
of this pest. 

Probable date of completion. — 1917. 

Assignment.— B. O. G. Kelly, W. R. McConnell, C. N. Ainslie. 

Proposed expenditures, 1915-16. — $5,000. 

Dipterous Enemies of Grains Other than the Hessian Fly: 

Object. — To determine accurately other species of fly attacking wheat and 
other grains whose ravages are wrongly charged to the Hessian fly and to 
devise preventive measures directed more definitely against such pests. 

Procedure. — ^This project is conducted in essentially the same manner as 
are the Hessian-fly investigations. 

Location, — ^Various points throughout the grain-growing sections of the 
United States. 

Date begun.— ISSi. 

Results. — It has been found that many dipterous species which were once 
supposed to be native to America are of European origin and that these 
species have long been injurious to grains in the British Islands, western 
Europe, and western Asia. 

Probable date of completion. — 1918. 

Assignment.— W. R. McConnell, E. O. G. Kelly, C. N. Ainslie. 

Proposed expenditures, 1915-16. — $4,500. 

Cntworms : 

Olfject. — To investigate the life history and habits of all species of cut- 
worms in the United States aCfecting corn and grass, together with their 
parasites and other natural enemies. 

Procedure. — ^The diverse habits of the various species of cutworms make 
it necessary that each species be studied separately over its entire area 
of distribution, and this in ncconiplished by mesiiis of extensive field 
studies and laboratory investigations. 

Location. — ^Temporary and other field stations throughout the United States. 

Date begun.— '1912. 

Results. — Progress has been made in the study of a number of species, 
notably such as have evidently crossed the border from Mexico and 
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Cutworms— Continued. 

occur only In the extreme southern section of the country. Efficient 
methods of control have been found, except in the case of the western 
anny cutworm and one or two other species. 

Assignment. — F. M. Webster. 

Proposed expenditures, 1915-16. — $3,500. 

Corn-Leaf Aphis: 

Object. — ^To determine the relation of the corn-leaf aphis {Aphis maidis) 
to other similar species ; methods of control, esi)eclally along the southern 
border of the country, where, instead of attacking com, as in the North, 
It attacks and destroys young growing barley, in some localities prevent- 
ing the cultivation of that crop. 

Procedure. — This project is conducted by means of laboratory experiments, 
field work in small laboratory plats, and finally by means of field exi)erl 
mentation on selected farms. 

Location. — Brownsville, Tex. ; Nashville, Tenn. ; Tempe, Ariz. 

Date begun.— 1911. 

Results. — It has been found that this pest, once supposed to limit its 
depredations to corn, also works in young barley in some sections of the 
country; also that it winters in the extreme southern portion of the 
country, gradually making its way northward with the advance of the 
season. 

Probable date of completion. — 1917. 

Assignment.— R. A. Vickery, G. G. Ainslle, V. L. Wlldermuth. 

Proposed expenditures, 1915-16.-^,000. 

FvungouiB Enemies of the Chinch Bng: 

Object. — To determine whether fungous enemies can be used artiflcinlly 
to advantage in overcoming an Invasion of the chinch bug. 

Procedure. — Consists chiefly of laboratory experiments looking to the propa- 
gation of the fungous diseases, followed by field experimentation ^itb 
Infested insects. 

Location. — Wellington. Kans., and Salt Lake City, Utah. 

Date ftei^'un.— About 1887. 

Results. — ^A vast amount of material has been secured, consisting of yonng 
chinch bugs that have been exposed during different periods to Infection 
by Sporotrichum ; other stages of the Insect have been similarly exposed, 
the material preserved, and sections of a part of it made. Much still 
remains to be done. 

Probable date of completion. — ^1917. 

Assignment.— ^. O. G. Kelly, L. W. Rockwood. 

Proposed expenditures, 1915-16.— 9^J5O0. 

Meehanieal Bestrnotion of Hibernating Chineh Bugs: 

Object. — To determine the eflSciency of burning grass during winter and 
early spring and other mechanical methods of destroying hibernating 
chinch bugs and of preventing the migration of these insects from one 
field to another. 

Procedure. — Careful experiments are conducted to determine the best 
methods of handling the margins of fields where these pests hibernate, 
with burning and other experiments designed to destroy them while In 
hibernation. 

Location. — Wellington, Kans.; Lafayette, Ind. ; Charleston, Mo. 

Date begun. — 1911. 

Results. — Enough progress has been made to show that Invasions of chinch 
bugs may in all probability be prevented by the careful and systematic 
burning of certain dead vegetation during the early winter. Farmers' 
Bulletin 657 deals to some extent with this phase of the chinch-bug in- 
vestigations. 

Probable date of completion. — 1917. 

Assignment.—^. O. G. Kelly, J. J. Davis, E. H. Gibson. 

Proposed expenditures, 1915-16. — $2,100. 

Western Corn Rootworm: 

Object. — To find some practical means of preventing the com rootwortn in 

sections subject to the annual overflow of streams. 
Procedure. — Both laboratory and field experiments are conducted, the 

latter being in many instances in cooperation with farmers. 
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Tfestem Com Rootworm — Continued. 

Location. — Nashville, Tenn. ; Lafayette, Ind. ; Elk Point, S. Dak. 

Date heffun.—1912. 

Results. — The pest has been traced throughout the bottom lands along rivers 
of Kentucky and Tennessee, where it was not previously supposed to 
exist Department Bulletin 5 has been published on this project 

ProbaUe date of completion. — 1918. 

Assignment. — G. G. Ainslie, J. J. Davis, C. N. AlnsUe. 

Proposed expenditures , 1915-16. — $2,250. 

Sonihem Corn Rootworm: 

Object. — ^To devise methods for protecting the com crop in the Southern 
States from the ravages of the rootworm. 

Procedure. — A careful study of the life history of this species is being 
made by laboratory experimentation, and field experiments are being 
carried out on a small scale. ' 

Cooperation. — University of South Carolina and University of Florida. 

Location.— Nashville, Tenn.; Charleston, Mo.; Gainesville, Fla.; Columbia, 
S. C. 

Date begun. — 1913. 

Results. — Considerable progress has been made toward curtailing the dam- 
age by this pest by advising the planting of com in spring at such a 
time as to bring the plants above ground after the females have deposited 
their eggs, the date of planting varying, of course, according to latitude. 
Data in Department Bulletin 5. 

Probable date of completion. — 1917. 

Assignment. — G. G. Ainslie, E. H. Gibson, R. N. Wilson, Philip LuginbiU. 

Proposed expenditures, 1915-16.^^,000. 

Colorado Com Rootworm: 

Object. — To study the life history and natural diffusion of the species and 

the conditions under which it may attack growing corn ; to ascertain the 

difference in the work of this insect and that of closely allied species; 

and to find out whether the same methods of suppression are applicable 

to its control. 
Procedure. — The methods by which this investigation is carried on are 

substantially the same as those which are in use in the investigations of 

the western and southern com rootworms. 
Location. — Maxwell, N. Mex., and Charleston, Mo. 
Date begun. — 1913. 
Results.— Much has been learned as to the distribution of this insect and as 

to its habits of larval attack. 
Probable date of completion. — 1916. 
Assignment.—Jy. J. Caffrey, E. H. Gibson. 
Proposed expenditures, 1915-16, — $750. 

Wireworms : 

Object. — ^To determine the different species of wireworms attacking grain 
and forage crops, their habits and life history, the most favorable condi- 
tions for their development, and methods of control. 

Procedure. — Each species is carefully studied under laboratory conditions 
and these results checked by field experiments conducted under condi- 
tions like those experienced by the farmer in combating the pest, 

Locatton.— Hagerstown, Md.; Charleston, Mo.; Gainesville, Fla.; West 
Springfield, Mass. 

Date begun. — 1911. > 

Results. — Data in Farmers* Bulletin 543. 

Probable date of completion. — 1918. 

Assignment.— 3. A. Hyslop. E. H. Gibson, R. N. Wilson, Harrison E. Smith. 

Proposed expenditures, J 97 5-J 6.— $4,600. 

Coitrol of Dlabrotlca Ralteata: 

Object. — To determine the extent to which this pest is liable to become 
diffused northward from Texas and to devise measures for restricting 
or eliminating its ravages. 

Procedwe.— Close observations are made in cage experiments in the labora- 
tory and in small out-of-door experiments; the results of these experi- 
ments are then applied on a larger scale in field plats. 

Location. — ^Brownsville, Tex. 
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Control of Diabrotioa Balteata — Continued. 
Date begun,— 1912. 

Results. — Considerable material is now on hand, wliich It is hoped to em- 
body later in a publication dealing with this pest. 
Probable date of completion. — 1916. 
Assignment.— R. A. Vickery. 
Proposed expenditures, 1915-16.— $500. 

Natlye Species of White Grab: 

Object. — To destroy or prevent the appearance of white grub (Ijachnostema) 
larvse in fields ; to determine the identity of parasites and the extent to 
which such natural enemies may be artificially utilized; to determine 
the life cycle of the various species; and to discover whether or not this 
Iiest can be successfully combated by definite systems of crop rotation 
designed to hold it in check. 

Procedure. — The leader of this project visits various sections of the country 
where the larvre or grubs occur in destructive abundance, studying the 
nature of the soil, topography of the country, and the nature of the forest 
flora which is most likely to produce food for the adult beetle. Collec- 
tions are made at the time of plowing the infested fields and this Informa- 
tion is studied with relation to previous systems of crop rotation. 

Cooperation. — State entomologist of Illinois and Government entomologist 
of the Dominion of Canada. 

Location. — Lafayette, Ind. ; Charlottesville, Va.; Hagerstown, Md.; Well- 
ington, Kans. 

Date begun.— 1911. 

Results. — Farmers' Bulletin 543 embodies a portion of the results of this 
Investigation, although considerable information has been acquire(i and 
tabulated since the Issuance of that publication. 

Probable date of completion. — 1919. 

Assignment.—^. J. Davis. W. J. Phillips, J. A. Hyslop, E. O. G. Kelly. 

Proposed expenditures, 1915-16. — $11,500. 

Jointworms: 

Object. — To establish the identity of each of the grain or grass infesting 
species and their relationship to each other: to determine the area of dis- 
tribution of the at present supposed species; to investigate methods of 
control, Including studies of natural enemies. 

Procedure. — The various species are artificially reared In laboratory ex- 
periments from their native wild grasses, and field tests are then made 
to see if the pest will forsake Its natural food plant to attack cultivated 
grains and grasses. 

LocaHon.— Charlottesville, Va. ; Elk Point, S. Dak. ; Charleston, Mo. 

Date begun.— 1911. 

Results. — Considerable progress has been made in separating the dif- 
ferent forms and studying their relation to the grains and grasses which 
they Inhabit. 

Probable date of completion. — 1916. 

Assignment.— W. J. Phillips, C. N. Alnslle, E. H. Gibson. 

Proposed expenditures, 1915-16.-^3,000. 

Sod Webworras: 

Object.— To study the life history, habits, and natural enemies of thes»* 

moths and their larvse in connection with the cultivation of cereals 

throughout the United States. 
Procedure.— The life history and habits of this species are being minutely 

studied by means of cage experiments in the laboratory and out of 

doors. Tliese are supplemented by field experiments conducted under 

notual field conditions. 
7vor^//oj?.— Nashville, Tenn. : Charlottesville. Va. ; Hagerstown, Md. ; West 

Springfield, Mass. 
Date begun.— 19\S. 
/?r*'M//.v.— Considerable material is now on hand, which it Is hoped, in time, 

to embody in a Farmers* Bulletin. 
Probable date of completion. — 191S. 

Assignment.— G. C. Ainslie. W. J. Phillips J. A. Hyslop, Harrison K Smith. 
Proposed expenditures, 1915-16.-^4.000. 
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Fall Army Worm: 

Object. — To Investigate the life history, areas of perpetual habitation, and 
the natural enemies of this pest; to devise methods of control In the 
South, in order to prevent destructive invasions such as occurred in 1912. 

Procedure. — This project is being conducted by means of extensive field 
observations and experiments, wherein this pest is carefully studied 
with si)ecial reference to its parasitic enemies. 

Location. — Brownsville. Tex.; Columbia, S. C. ; Gainesville, Fla. ; Green- 
wood, Miss. ; Nashville. Tenn. 

Date ftc^wn.— 1912. 

Results. — It has been found that this species does not winter extensively 
outside of Florida and extreme southern Texas and that, if it is con- 
trolled during the winter and early spring by its natural enemies in 
those regions, no invasion to the northward during that season will 
occur. 

Prohahle date of completion. — 1917. 

Assignment.— n. A. Vickery, Philip Luginbill, R. N. Wilson, C. F. Turner, 
G. G. Ainslle. 

Proposed expenditures, 1915-16.— ^S,000. 

False Wireworms: 

Object. — ^To study the life history and habits of false wireworms affecting 

growing grain and devise methods for their control. 
Prrjt'Cdurc. — Similar to that adopted in investigating wireworms. 
Location. — Wellington. Kaus.. and Maxwell, N. Mex. 
Date begun.— 1911. 
Results. — Many species are being Investigated; results in some cases will 

soon be ready for publication. 
Probable date of completion. — 1917. 
Assignment.— K. O. G. Kelly, D. J. CaflCrey. 
Proposed expenditures, 1915-16. — $1,000. 

Miseellaiieoiis Cereal Inseet^: 

Object. — To investigate sporadic or periodic outbreaks of insects that may 
attack cereal crops in the field and any other cereal-infesting insects 
whose sudden appearance in unusual numbers may require immediate 
Investigation; also to investigate such other cereal insects as may not 
heretofore have been known as destructive. 

Date begun.— 1910. 

Results. — Much valuable information has been obtained and considerable 
assistance rendered to farmers in times of imperative need, such as, for 
instance, the unexpected grasshopper outbreak of 1914. 

Proposed expenditures, 1915-16. — $1,000. 

Total, Cereal Insect Inyestlgations, $62,800. 

FORAGE INSECT INVESTIGATIONS. 

Alfalfa Seed Chalois: 

Object. — To study the life history of the insect and determine some prac- 
tical method of preventing the large percentage of loss of clover and 
alfalfa seed due to chalois ; to conduct life-history studies of native para- 
sites of the alfalfa and clover-seed chalcis, with a view to controlling the 
pest. 

Procedure. — Careful' laboratory investigations with the insect and its para- 
sites, checked by field observations. 

Location. — Pasadena, Cal. ; Tempo, Ariz. ; Forest Grove, Oreg. 

Date begun.— 1912. 

Results. — A large numbor of life-history studies and cultural experiments 
have been carried out. but some complications have develoiKHi which 
render progress rather slow. A large number of parasites have 
been reared and studied with relation to their host insect, nio.st of them 
being new to science. Matter will soon be ready for publication. 

Probable date of completion.— Uns. 

Assignment. — Theodore D. Urbahns, V. L. WlUlermuth, C. W. Creel. 

Proposed expenditures, 19 lo-l 6. —'^IS.OOO. 
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Insects Affeetingr tbe Production of Clover Seed: 

01)jecU — ^To carry on life-history studies of the clover-seed chalcls, which 
affects both clover and alfalfa, and investigate various other insects af- 
fecting clover seed, including a study of insect fertilization of the bloom. 

Procedure, — Mode of procedure similar to that followed in investigating 
the alfalfa-seed chaldR. 

JDocatton.— Forest Grove, Oreg. ; College Park and Hagerstown, Md. ; West 
Springfield, Mass. 

Date hegun.— 1^11. 

Results. — A considerable variation in habit has been discovered as between 
the arid West and the more humid regions of the eastern United States. 
A large number of parasites have been reared, many new to science. 

Prohahle date of completion, — 1918, 

Assignment.— C. W. Creel, A. B. Gahan. J. A. Hyslop, H. E. Smith. 

Proposed expenditures, 1915-16. — $6,000. 

Insects Affecting Soy Beans: 

Object, — ^To study the life history and habits of insects affecting this crop, 
which is constantly increasing in importance. 

Procedure. — This project Is conducted by means of laboratory and out-of- 
door breeding experiments, the results of such experiments being then 
checked up by careful field application. 

Location. — Charlottesville, Va. ; Columbia, S. C. ; Greenwood, Miss. ; Hagers- 
town, Md. ; Charleston, Mo. 

Date begun.— 1912. 

Results, — This project has not been in operation for a sufficient length of 
time to yield definite results, although a great variety of insects has been 
reared from soy beans, indicating in some measure the pests which will 
have to be combated in growing this crop. 

Probable date of completion. — 1919. 

Assignment,— W, J. Phillips, Philip Luglnbill, C. F. Turner, W. R. McCon- 
Qell, E. H. Gibson. 

Proposed expenditures, 1915-16, — $3,100. 

Range Caterpillar: 

Object, — To determine methods of eradicating the Insect during its different 
stages of development ; to experiment with parasites and other predaceous 
insects and with mechanical devices for the destruction of this pest 

Procedure, — Life-history studies of the insect have been made by means of 
cage experiments and field observations; observations and experiments 
with native and imported parasites of this pest are carried on in cages 
and in tl^e field, and various mechanical devices are being tested. 

Location. — Maxwell, N. Mex., and College Park, Md. 

Date begun. — 1913. 

Results. — A large quantity of field notes has been collected and tabulated, 
but it is yet too early to report definite results. 

Probable date of completion. — ^1917. 

Assignment.— 1>. J. Caffrey, A. B. Gahan. 

Proposed expenditures, 1915-16. — $4,000. 

Alfalfa Weevil: 

Object. — ^To colonize and study the life history and habits of Insect and 
fungous enemies of the alfalfa weevil; to determine the efficiency of 
cultivation and irrigation, either combined or Independently, as a prac- 
tical means of weevil control; to determine the extent of increase ii> 
territory covered by the weevil during recent yenrs. 

Procedure. — This investigation is carried on through two field stations an<l 
by field experiments conducted In conjunction with these stations. 

Cooperation. — Entomologist of tlie State of Utah. 

LocaHon.— Salt Lake City, Utah, and College Park, Md. 

Date begun. — 1910. 

Results. — Twenty-five per cent of the larvae subjected to the attack of a 
foreign parasite were infested ; substantial progress has been made in 
the use of mechanical means of control. 

Assignment. — G. I. Reeves, P. H. Timberlake, A. B. Gahan. 

Proposed expenditures, 1915-16.— %lo.^00. 
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lisects Affecting Cowpe^: 

OJyjed, — To collect Information relative to all insects attacking cowpeaa, 

either above or below ground ; to determine the influence on the fertilizing 

value of the plants of the attacks of larvte on the nitrogenous nodules of 

the roots. 
Procedure, — Methods of investigation similar to those adopted for the 

investigation of soy-bean insects. 
Location^ — Charlottesville, Va. ; Columbia, S. C. ; Greenwood, Miss. ; Hagers- 

town, Md. ; Charleston, Mo. 
Date begun,— 1912. 
Results. — It has been found that the most destructive stage of some of these 

insects is the larval stage, at which time the attacks materially Injure 

the nitrogenous nodules of the plants. 
Prohable date of completion, — ^1918. 
Assignment,— V^, J. Phillips, Philip Luginbill, C. F. Turner, W. R. McCon- 

nell, E. H. Gibson. 
Proposed expenditures, 1915-16, — $4,100. 

liseellaneoug Forage Insects: 

Object, — To investigate outbreaks of miscellaneous insects as occasion may 
require when attacking any crop utilized as forage, whether such insects 
are destructively abundant or not. 

Date Jyegun. — 1910. 

Results, — Much general information, valuable in all lines of forage Insect 
investigation or forage-crop cultivation, has been acquired by these mis- 
cellaneous investigations. 

Proposed expenditures, 1915-16.— $2,000. 

Total, Forage Insect Inrestigations, $47,700. 

Total, Cereal and Forage Insect Inyestigatlons, $117,500. 

[RcMftrch.] 

SOUTHERN FIELD-CROF INSECT INVESTIGATIONS. 

SUPERVISION. 

SnpeiTlslon : 

Object. — To direct and .supervise the expenditures of the appropriations for 

southern field-crop insect lnvestigation.s. 
Location, — Washington, D. C. 
Date begun,— 190Q. 

Assignment, — W. D. Hunter, W. D. Pierce. 
Proposed expenditure, 1015-16. — $7,500. 

COTTON INSECT INVESTIGATIONS. 

Cotton Boll Weevil: 
(«) Control in Severely Injured Sections— 

Object. — To relieve the present situation in the Mississippi Valley, where 
cultural methods of controlling the boll weevil have been of compara- 
tively little value, and also furnish relief in other sections where the 
damage is very severe. 

Procedure. — This problem will be approached by experiments in the methods 
of cultivation, use of poisons, gathering of infested buds and fruit, rota- 
tions, parasite releases, experiments in fall destruction, and all other 
means of promise until the proper means of control in these sections can 
be perfected. 

Cooperation. — Bureau of Plant Industry and Louisiana and Mississippi ex- 
periment stations. 

Location. — Tallulah. La. 

Date &eflrttn.— 1S1)5, in Texas: 1004, in Louisiana: 1910. in Mississippi. 

Results, — In western Louisiana the control of the boll weevil has brought 
acreage yields back to almost normal. In the Mississippi Delta the work 
of the last five years has given increased confidence to the planters. On 
one very large plantation, where the bureau's methods have been fol- 
lowed intelligently, the boll-weovil damage has been reduced to a much 
lower amount tlian on any plantations In the vicinity where the bureau 
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Cotton Boll Weevil— Continued. 

(a) CoNTBOL IN Se^'ebely Injured Sections^— GontinuecL 

methods have been ignored. A measure of success has been obtaiueil lu 
the experiments with powdered arsenate of lead, but it remains nece&sary 
to ascertain the exact conditions under which this poison can be applied 
profitably. 

Aasiffnment. — B. R. Coad. 

Proposed expenditures, 1915-16. — $8,850. 
(6) LiFE-HiSTOEY Studies — 

Object. — To determine the extent to which the weevil has changed its habits 
during the period it has existed in this country and to study it under 
native conditions. In connection with the new Arizona cotton industry, 
studies of the adaptability of the weevil to the greater severities of 
Arizona climate and comparison with Texas and Louisiana results will 
be made, with a view to working out climatic laws of behavior. 

Procedure. — In Louisiana the life-history studies will be very carefully 
conducted on all phases of the weevil's development and resistance to 
external conditions. These experiments continue a series started on the 
establishment of the Tallulah laboratory. At Victoria and Uvalde, Tex., 
less important biological studies will be continued to check up with 
former records. At Tucson, Ariz., the weevil will be studied in its native 
condition. At Washington, D. C, experiments will be conducted in the 
retardation of development, in order to ascertain the climatic laws of 
behavior. 

Location. — ^Tallulah, La.; Victoria and Uvalde, Tex.; Tucson, Ariz.; and 
Washington, D. C. 

Date begun. — 1904. 

Results. — New studies of 1913-14 in Texas and Arizona have indicated the 
ability of the weevil to live on food plants other than cotton and to with- 
stand greater severities of climate. These studies have also yielded snf- 
ficlent information to form a tentative law of climatic control. 

Assignme^it. — W. D. Pierce, B. R. Coad. 

Proposed expenditures, 1915-16. — $3,500. 
(c) Status and Distribution — 

Object. — ^To determine prospects for damage early in the season, investi- 
gate reports of serious damage and new infestation, determine extent of 
spread and actual losses during the season, and map area of infestation, 
distribute warnings of future damage, and maintain quarantine. 

Procedure. — Inspection trips are made throughout the year to all infested 
sections. The dispersion of the weevil is ascertained during the months 
of September to December by a thorough investigation of the entire out- 
side limits of the weevil infestation. 

Cooperation. — State entomologists of Georgia, Alabama, Florida, Mississippi. 
Tennessee, Arkansiis, Oklahoma, Louisiana, Texas, and Arizona, and 
demonstration agents of the States Relations Service. 

Location. — All sections of the cotton belt where the weevil occurs or is 
reported to occur. 

Date begun.— 18d2. 

Results. — By means of the information secured through this service a 
quarantine against artificial distribution has been obtained which has 
eflaciently prevented a natural spread in several cases, and sporadic oc- 
currence outside of the main infested area has been stopped. The state- 
ments issued have been instrumental in determining the course of action 
of many planters and business men. 

Assignment.— W. D. Pierce. 

Proposed expenditures, 1915-16.-^2,500. 

Cotton Root Aphides: 

Object. — To determine means of control. 

Procedure. — A thorough study is being made of the life history, food plants, 
and control of species of aphis attacking the roots of cotton. 

Cooperation. — South Carolina Agricultural College. 

Locatton.— Clemson College and Columbia, S. C. 

Date begun.— 1910. 

/ee«tt?^«.— Preliminary results have been published through the South Caro- 
lina Experiment Station. These results indicate relief through a rota- 
tion of cropa 
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Cotton Boot Aphides — Continued. 
Probable date of completion. — ^1916. 
Assignment. — A. F. Conradi. 
Proposed expenditures, 1915-16.— ^fSO. 

Cotton Bed Spider: * 

Object. — To determine practical means of reducing losses to cotton planters 
caused by the red spider and to conduct practical demonstrations. 

Procedure.— A very thorough study of the biology of the pest is being 
made, in order to ascertain the weak points in the insect's life history. 
Large practical experiments are being conducted to test all possible 
methods of control. 

Cooperation. — South Carolina Experiment Station. 

Location. — Batesburg, S. C. ; general observations in other sections of the 
cotton belt 

Date begun.— -IQIO. 

Results. — ^A very complete report of the results to date has Just been trans- 
mitted for publication. In this report various important methods of 
control are described. 

Assignment. — ^E. A. McGregor, F. L. McDonough. 

Proposed expenditures, 1915-16.-^,300. 

Cotton Insect Injary in the Imperial Yalley, Oal. : 

Object. — ^To determine the extent of injury by cotton thrips and other 
insects affecting cotton in the Imperial Valley and to perfect methods of 
control. 

Procedure. — ^Thls project will involve trips of inspection, In which a very 
thorough study of the conditions will be made. 

Cooperation. — Bureau of Plant Industry and the horticultural commis- 
sioners in Imperial County, Cal. 

Location. — El Centro, Oal., and other points In the Imperial Valley. 

Date begun.— 1913. 

Results. — A preliminary list of the insects attacking cotton in the Imperial 
Valley has been prepared. 

Assignment. — W. D. Pierce. 

Proposed expenditures, 1915-16. — $2,300. 

liseellaneoos Insects Affecting Cotton : 

Object. — ^To determine the extent to which insects that feed upon the 
blooms may be responsible for the well-known shedding of cotton fruit; 
to study the relation of cutworms, aphides, and other Insects to the 
abortive condition of cotton plants ; to determine means of reducing the 
damage to the squares by cotton fleas and other piercing bugs; to ascer- 
tain the relationship between insects and cotton diseases. 

Procedure. — A very thorough Investigation of the life history of all insects 
attacking cotton will be made at TliomasvlUe, Ga. Most of these insects 
have not been studied critically and there are therefore no present known 
means of control. An effort will be made to find the proper and most 
expedient means of control for ench speoies. Special attention will be 
given to the insects known as sharpshooters, cotton stalners. and boll- 
feeding bugs. The parasitos of the insects will be studied very carefully. 

Cooperation. — State entomologists of Georgia and other States in the cotton 
belt. 

Location. — Thomasville. Ga. : Victoria, Tex.: Calexico and El Centro, Cal.; 
Tucson, Ariz. ; Tallulah, La. ; and Batesburg, S. C. 

Date begun.— ims. 

Results. — ^The principal results obtained under this project have been 
along the lines of reducing the damage from the cotton-leaf worm and 
southern grass worm by timely warnings of their approach. A large 
mass of unclassified notes has been gathered on the life histories of many 
cotton pests, and a complete bibliography of the cotton insects of the 
world has been prepared to assist in this work. 

Assignment. — G. D. Smith. W. D. Pierce, J. D. Mitchell, B. R. Coad, E. A. 
McGregor. 

Proposed expenditures, 1915-16.— ^(j, 000. 

Total, Cotton Insect Investigations, $27,900. 
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TOBACCO INSECT INVESTIGATIONS. 

Tobacco Horn worms: 

Object. — To test control measures to reduce losses, especially by the use of 
powdered arsenate of lead. 

Procedure, — A sufficiently large force of temporary men will be employed 
so that experiments can be made on a number of plantations in Ken- 
tucky and Tennessee. If possible, this work will be extended to the 
tobacco plantations of Virginia and North Carolina. The object of these 
experiments will be to determine the exact methods of applying the 
poison. 

Cooperation. — Tennessee Experiment Station. 

Location. — Clarksville, Tenn., and points in Kentucky and Tennessee. 

Date begun.— 1912. 

Results. — The practical value of arsenate of lead used In the powdered 
form has been determined and published. This Investigation has resulted 
in finding a better form of arsenate of lead for such work than had pre- 
viously been used, and It has been possible to suggest improvements in 
the apparatus for the application of the poison. 

Aaaignment. — ^A. C. Morgan. 

Proposed expenditures, 1915-16. — $9,000. 

Cigarette Beetle: 

Object. — To determine feasible means. of preventing losses in warehouses 

• and factories. 

Procedure. — Experiments are under way to test the value of artificial heat 
and cold, fumigants, electricity, methods of storage, and cleanliness in 
warehouses, with a view to finding the best means of control. 

Cooperation. — Tobacco warehouses and factories and manufacturers of 
different types of electrical apparatus. 

Location. — Richmond, Va.; Tampa, Fla. ; Clarksville, Tenn. 

Date begun.— 1910. 

Results. — More data have been secured relating to the value of artificial 
cold in controlling the cigarette beetle. After several years of futile 
experiments with the X ray there are now some indications of suc- 
cessful sterilization of the eggs by this treatment. The inefficiency of 
various means of control has been determined. 

Assignment. — G. A. Runner, A. C. Morgan. 

Proposed expenditures, 1915-16.— $2,650. 

Insect Transmission of Mosaic Disease: 

Object. — To determine what" insects are capable of transmitting the mosaic 
disease under different conditions and to devise means of controlling these 
insects and preventing the spread of the disease through them. 

Procedure. — Careful caging of insects which have been placed in contact 
with the disease will be carried on and an attempt made to ascertain 
whether they can transmit the disease to known healthy plants. 

Cooperation. — Bureau of Plant Industry and Tennessee Experiment 
Station. 

Location. — Clarksville, Tenn. 

Date b€ffun.~191S. 

Results. — It has been determined that the tobacco flea beetle and hom- 
worms may, under certain conditions, be transmitters of the disease. 

Assignment. — S. E. Crumb. A. C. Morgan. 

Proposed expenditures, 1915-16. — $1,850. 

jUiscellaneons Tobacco Insects: 

Object. — To determine the possibility of preventing serious losses from 
miscellaneous tobacco insects, including bud worms, wireworms, ' thrips, 
and the large tobacco beetle, by the use of poisons and other methods. 

Procedure. — Careful biological studies will be made of all tobacco insects 
which are observed. Tests with possible methods of control will be con- 
ducted and general observations made on the effect of general farm prac- 
tices on injury. 

Cooperation.— F]oT[dsi, Virginia, and Tennessee experiment stations. 

Location.— Clarksville, Tenn.; Quincy, Fla.; Appomattox, Va.; and point? 
in Kentucky. 
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MlMellaneoiis Tobaeeo InseetB — Ck>ntiiiaed. 
Date begun, — 1910. 
Results, — The control of tlie wireworm has been worked out and published. 

Considerable information has been obtained upon the budworm in Florida. 

A complete bibliography of tobacco insects has been prepared. 
Assignment. — A. G. Morgan. 
Proposed expenditures, 1915-16. — ^$3,500. 

Total, Tobaeco Insect Inyestigatlons, $17,000. 

RICE INSECT INVESTIGATIONS. 

Biee Water Weeril and Other Riee Insects: 

Object,'— To investigate the means of control of rice insect pests. 

Procedure. — Trips of investigation are made to various rice-growing regions 
to determine insect injury and to ascertain the results of various types of 
farm practice. 

Cooperation, — Louisiana Experiment Station. 

Location. — Points in Louisiana, Arkansas, and Texas. 

Date begun. — 1912. 

Results. — The control of the rice water weevil by manipulation of water 
has been worked out at Crowley, La. A large quantity of notes has been 
accumulated on the life histories of other rice insects. A complete bib- 
liography of rice insects is maintained at the headquarters at Washington. 

Assignment. — J. L. Webb. 

Proposed expetiditures, 1915-16.— ^2,000. 

SUGAR-CANE INSECT INVESTIGATIONS. 

Sngar-Oane Moth Borer: 

Object. — To discover means of controlling the moth 'borer In sugar cane 
and com, especially In adapting cultural practices to the increase of its 
parasitic enemies. 

Procedure. — Thorough experimental work Is conducted in Louisiana with 
all possible methods of control. This work has been mainly along the 
lines of disposition of the trash and manner of planting the seed cane. 
One agent has been sent to Cuba to thoroughly Investigate practices in 
vogue on that island and also to obtain parasites for introduction. 

Cooperation, — Louisiana Experiment Station and Estacion Experimental 
Agronomica, Santiago de las Vegas, Cuba. 

Location. — New Orleans, La. 

Date begun.— 1910. 

Results. — Preliminary results have been obtained indicating the proper dis- 
position of trash and better methods of planting. 

Assignment. — T. E. HoUoway, U. C. Loftln, E. R. Barber. 

Proposed expenditures, 1915-16.-^2,400. 

Useellaneons Insects Affecting Sugar Cane: 

Object. — ^To determine the damage done to sugar cane by miscellaneous in- 
sects, including mealy bugs and root borers, and to perfect means of 
control. 

Procedure. — This project Is conducted by field examinations, laboratory 
work, and explorations, as well as by practical field experiments. 

Cooperation. — Louisiana Experiment Station and the Estacion Experi- 
mental Agronomica, Santiago de las Vegas, Cuba. 

Location, — New Orleans, T^a. 

Date begvn,— 1911, 

Results. — Information has been obtained as to the means of control of sev- 
eral of these insects, and parasites have also been obtained for some of 
them. 

Assignment,— T. E. Holloway, U. C. Loftln. 

Proposed expenditures, 1915-16.-^1,100. 

Total, Sngar-Gane Insect Investigations, $4,100. 
98654—15 23 
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ARGENTINE ANT INVESTIGATIONS. 

Argrentine Ant Inrestigratlons : 

Object. — To reduce losses occurring In cane plantations and orchards and 
to prevent annoyance In houses, warehouses, and elsewhere due to the 
Argentine ant. 

Procedure, — Large-scale practical control experiments have been conducted 
at various points in New Orleans and at Hattiesburg. Miss. At the lat- 
ter place a special attempt has been made to exterminate the species by 
means of the distribution of poison baits. This project also includes a 
survey of the dispersion of the species. 

Cooperation. — Louisiana Experiment Station and the city of Hattiesburg, 
Miss. 

Date hegun. — 1910. 

Results.— An improved poison bait has been devised, which is very effective 
in controlling this species. Its efficiency ha« been demonstrated espe- 
cially at Hattiesburg, Miss., and in Audubon Park, New Orleans, where 
the ants have been greatly reduced. 

Assignment. — E. R. Barber. 

Proposed ewpenditures, 1915-16. — $8,500. 

Total, Southern Field-Crop Insect Inrestigations, $62,000. 

pKetearch.] 
FOREST AND SHADE-TREE INSECT INVESTIGATIONS. 

SUPERVISION. 

Superyision : 

Object. — To supervise the field and laboratory Investigations and conduct 
the necessary administrative and office work incident thereto. 

Location. — The office and laboratory work is conducted at Washington and 
the field work at special field stations representing defined sections or 
districts of the country. The location of field stations for 1916 are: 
Colorado Springs, Colo., for the southern Rocky Mountain region; Mis- 
soula, Mont., for the northern Rocky Mountain region; Placerville, Gal, 
for the Pacific slope; Ashland, Oreg., for the investigation of insects 
affecting the seeds of western conifers; and East Falls Church, Va., for 
the central and eastern United States. 

Date begun. — 1902. 

Assignment. — A. D. Hopkins. 

Proposed expenditures, 1915-16. — $5,200. 

BIOLOGICAL AND ECONOMIC RESEARCH (FIELD INVESTIGATIONS). 

Forest-Reproduetlon Insects: 

Object, — To determine the character and cause of (a) injuries to the 
flowers, fruit, and seed on the trees and to the seeds stored or in the 
ground, and (6) injuries to the roots, stems, branches, and foliage of 
seedlings, saplings, and nursery istock ; and to determine methods of pre- 
vention and control. 

Procedure. — This is a general project, in which some attention is given to 
the subject by all members of the staff in connection with their regular 
field work. The data thus secured are submitted to the leaders for 
study, compilation, and publication. 

Location. — United States. 

Date begun. — 1904. 

Results. — The general information acquired on this subject renders It pos- 
sible to give prompt and reliable information on specific questions. It 
has been found that certain wood borers attacking saplings of hardwood 
and coniferous trees cause an enormous loss in the form of defects in 
the wood of matured trees, deformed growth, etc., and that with further 
knowledge and practice a large percentage of the losses from this source 
can be prevented. (See also following special projects.) Publication 
issued: Department Bulletin 370, "The European Pine-Shoot Moth: A 
Serious Menace to Pine Timber In America." 

Assignment. — A. D. Hopkins, Josef Brunner, J. M. Miller. 

proposed expenditures, iPi5-i (5.— $2,500. 
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Iiseet Damage to Forest-Tree Seeds: 

Object, — To determine the character and extent of damage by Insects to 
the seeds of coniferous trees of the western United States and to carry 
on a systematic and economic study of the insects involved and of 
methods of control. 

Procedure, — This is a special project, in which the leaders are assisted in 
the collection of material by other members of the field force in the area 
mentioned and by the laboratory force at Washington in the identifica- 
tion of species. 

Location, — ^Ashland, Oreg. (field station). Field of operations, Pacific 
slope and Rocky Mountain regions. 

Date begun, — ^1913. 

Results. — It has been found that a very large percentage of the seed crop 
of western coniferous trees is destroyed by seed-infesting insects and 
that losses by collectors and planters through the handling of defective 
seed can be avoided through the utilization of available information. 
Data in Department Bulletin 05, " Insect Damage to the Conea and Seeds 
of Pacific Ck>ast Ck>nifers." 

Probable date of completion, — ^1918. 

Assignment, — J. M. Miller, P. D. Sergent, F. P. Keen, J. B. Patterson. 

Proposed expenditures, 1915-16.--^2,CO0. 

Danaire to Beprodnetloii Conifers by Lepidopterons Insects and Pissodes 
Beetles: 

Object, — To determine the character and extent of damage to pine and 
other conifers by the tip moth, pitch worms, and other Insects, and to 
conduct a systematic ai<d (K*oiioin1c study of the insects and methods of 
preventing losses. 

Procedure. — Same as preceding project 

Location,— MisiiiOiihi, Mont, (fiftld station) Field of operations. Pacific 
slope and Rocky Mountain regions. 

Date begun.— 191B. 

Results, — ^The damage to reproduction pine caused by small caterpillars 
mining in the tips of new gi-owih, the bnrk of pine and Dcnitlas ilr saplings, 
and the base of trees is very serious in some localities, and evidence has 
been secured that much of this loss can be prevented by proper manage- 
ment of forest nurseries and plantation growth. Data in Department 
Bulletin 111, "The Sequoia Pitch Moth, a Menace to Pine in Western 
Montana.'* Manuscript has also been submitted for another bulletin. 

Probable date of completion. — ^1918. 

Assignment.— Joset Brunner, Albert Wagner, J. C. Evenden. 

Proposed expenditures, 1915-16.— $2,000. 

Belation of Climatie Conditions to Forest Insect Life: 

Object. — ^To fletermtne Ihe influence of (a) wet and dr>* seasons and warm 
and cold winters, (b) windstorms, (c) injuries by lightning, (d) dry and 
wet soils and other physical conditions, and (e) altitude, latitude, and 
longitude on the habits and periodical phenomena of insects. 

Procedure. — This is a general project, In which some attention is given to 
the subject by all members of the staff In connection with their regular 
field work. The data obtained In this way are submitted to the lender 
for study, compilation, and publication. 

Location. — United States. 

Date begun.— 1906. 

Results. — It has been found that (o) droughts are not favorable or un- 
favorable to tree-killing insects, (b) excessively cold winters will kill 
some insects, (c) windstorms often favor Insect depredations, (d) light- 
ning contributes to the multiplication of destructive insects, and (e) 
altitude, latitude, and longitude are important factors to be considered 
in connection with control operations. The information acquired on these 
subjects is of special value in the recommendations of methods r>f control 
and prevention of insect depredations. 

Probable date of completion. — 1920. 

Assignment. — ^A. D. Hopkins. 

Proposed expenditures, 1015-16. — $1,000. 
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Relation of Latitude and Altitude to the Periodical Phenomena of Insects, 
Especially Forest Insects: 

Object. — To determine, by. means of phenological data on plants and ani- 
mals, ilie iiormnl rate of aifll'erouce in the beginning and ending of perif/di- 
cal phenomena of insects due to differences in altitude, latitude, and 
longitude, local physical conditions, etc. 

Pruccditre. — This is a special proje<-t, iu which the leader is assisted in Uk- 
collection of d:iia by all members of the staff in connection with their 
regular rieM duties. Begianiug with the Ui st evidence of activity in the 
spring, observations nre made on difTerent species of insects and plauts 
at definitely located phenological stations at different latitudes and alti- 
tudes, and the observations are recorded on specially prepared blanks, 
which are submitted to the leader for study, compilation, and publication. 

Cooperation. — Informally v/ith the Bureau of Plant Industry and Weather 
Bupjau. 

Location. — United States. 

Date begun. — ^1897. 

Results. — It has been determined that for animals and plants of the median 
latitude of the Cnlted States thero is :i general average rate of difference in 
the periodical events in their life, reproduction, and growth of about 4 days 
for each degree of latitude, 4 days for each 400 feet of altitude, and 4 
days for each 5 degrees of longitude. Studies in the practical application 
of this law have shown it to be of great importance in planning and con- 
ducting control work against forest insects and that it has a broad appli- 
cation jjlso II. periodic;! 1 farm and garden operations. 

Assignment. — ^A. D. Hopkins. 

Proposed expenditures, 1915-16. — $2,250. 

Relation of Injuries by Lightning to Subsequent Injuries by Insects: 

Object. — To determine the relation of injuries by lightning. to (a) the 
direct cause of the death of trees, (&) subsequent attack by Dendroctonus 
beetles as a cause of death, (c) attack by other insects as the final cause 
of death, (d) the starting of destructive outbreaks of Dendroctonus 
beetles, (c) the starting of fires from old. dead, lightning struck or insect- 
killed trees, and (/) the attraction of destructive insects to near-by 
healthy trees. 

Procedure. — This is a special project, in which the leaders give special at- 
tention to the subjects outlined under "Object." The records of observa- 
tions by all members of the field force are made availal^e to them in 
working up the data for publication. 

Location. — Colorado Springs, Colo. (Held station). Field of oiierations. 
Pacific slope and Rocky Mountain regions. 

Date begun. — 1905. 

Results. — It has been found that lightning rarely kills a tree unless it 
shatters it, but that the death of trees slightly injured by lightning is 
often caused by insects and that, in some cases, outbreaks of a destruc- 
tive insect are thus started. A large amount of data has been collected, 
which is being preiiared for publication. 

Probable date of completion. — 1916. 

Assignment. — ^W^ D. Edmouston. George Hofer. 

Proposed expenditures. 1915-16. — $500. 

Interrelation of Insects and Forest Fires in the Destruction of Forests: 

Object. — To determine the relation of injuries by insects to subsequent in- 
juries or destruction by forest fires and the relation of injuries by forest 
fires to subsequent injuries by insects. 

Procedure. — This is a special project, in which the leaders are assisted in 
the collection of data by all members of the field force in the area mai- 
tloned. It Includes studies of Injuries by insects to the bark at the base 
of living trees and of their relation to subsequent fire wounds; the 
work of bark-boring insects in fire wounds and its relation to extension 
of Injury by subsequent fires; the relation of small and large areas of 
insect-killed timber to favorable conditions for the starting and spread 
of forest fires; the extension of fire-wound injuries by wood-boring in- 
sects: the relation of fire-injured and fire-killed trees to subsequent in- 
juries by wood-boring insects to the trunks of trees, to the multiplication 
of destructive bark beetles, and to the extension of depredations on ad- 
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laterrelation of Ihseets and Forest Fires in the Destmetlon of Forests— Con. 
jaeent uninjured trees by bark beetles and other insects breeding in flre- 
injured and flre-killed trees. 

Location, — Missoula, Mont, (field station). Field of operations, Pacific 
slope and Rocky Mountain regions. 

Date hegun.—lS&Q. 

Results. — It has been determined that insects are the primary cause of 
the death of more merchantable-sized timber than is caused by forest 
fires, that the timber killed by insects contributes to the starting and 
spread of destructive fires, and that, therefore, the control of the destructive 
insects will contribute to the control of forest fires. A large amount of 
data has been collected, which Is being prepared for publication. 

Probable date of completion, — 1916. 

Assignment. — Josef Brunner, Albert Wagner, J. C. Evenden. 

Proponed expenditures, 1915-16, — $1,000. 

lasect Damage to the Wood of Fire-Eilled Timber: 

Object. — To determine the character and extent of damage by wood-boring 
insects to fire-killed timber and to prosecute a systematic and economic 
study of the insects involved. 

Procedure. — This is a general project, in which some attention is given to 
the subject by all members of the staff in connection with their regular 
field work. The data thus collected are submitted to the leader for 
study, compilation, and publication. 

Location, — United States. 

Date fteflriin.— 1905. 

Results. — It has been deterraine<i that very great losses are caused by this 
class of Insects and that, through a proper application of the results of 
investigations already made, a large percentage of such losses can be 
prevented. A manuscript has been submitted for a bulletin giving the 
results of investigations. 

Assignment, — A. D. Hopkins. 

Proposed ewpenditureSy 1915-16. — $500. 

Insects InJarlouB to Forest Prodnets: 

Object. — To determine the character, cause, and extent of injuries to crude, 
finished, and utilized forest products and methods of preventing losses; 
the relative immunity of different species of wood to attack by termites; 
the relative efficiency of chemical preservatives in the treatment of 
cabinet and other woods against attack by termites and other wood- 
boring insects; the relative efficiency of chemical preservatives and 
methods against Insect attack on wood set in the ground; the character 
and extent of the damage caused by termites and practical methods of 
prevention and control; powder-post Injury to seasoned forest products; 
and damage to poles, posts, mine props, railroad ties, and .similar forest 
products by wood-boring Insects. 

Procedure, — This is a general project, in which some attention Is given to 
the subject by all members of the staff in connection with their regular 
field work. The data obtained are submitted to the leaders for study, 
compilation, and publication. It Includes studies of the character and 
cause of Injuries to recently felled trees, saw logs, round timber, rough 
timber, and other unseasoned crude products; injuries to seasoned rough 
and dressed lumber and finished wood material ; injuries to construction 
timbers and other wood material used in buildings, bridges, railroad con- 
struction, mining, etc. ; injury to stored oak and hemlock bark for tan- 
ning purposes; injuries to medicinal bark, roots, leaves, etc.; and experi- 
ments to determine methods of preventing losses. 

Cooperation, — Informal cooperation with manufacturers and utilizers of 
forest products. 

Location, — EJast Falls Church, Va. (field station). Field of operations, 
United States; Central and South America, through correspondence. 

Date begun.— 1^2. 

Results, — The results of extensive investigations and experiments with wood 
preservatives on different kinds of wood have shown that a large per- 
centage of the serious losses heretofore suffered can be prevented, and 
the methods recommended are being put into practice. The Army and 
Navy have adopted the department's recommendations in regard to 
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Insects Injarions to Forest Prodaets — Ck>ntinued. 

powder post for their storehouses, and leading manufacturers all over 
this country are profiting by the information disseminated. As a result 
of detailed study and experiments with poles set in the ground and in 
mines, railroad, telephone, telegraph, and mining industries are adopting 
and putting into practice the methods recommended, with most gratifying 
results. Publications issued : Bureau of Entomology Bulletin 58, Part Y, 
" Insect Depredations in North American Forests and Practical Methods 
of Prevention and Control " ; Bulletin 04, Part II, " Insects Injurious to 
Forests and Forest Products," " Biology of the Termites of the Eastern 
United States, with Preventive and Remedial Measures"; Circular 128, 
•* Insect Injuries to Forest Products " ; Circular 134, " Damage to Tele- 
phone and Telegraph Poles by Wood-Boring Insects"; Circular 156, 
" Insect Damage to Mine Props and Methods of Preventing the Injury " ; 
Department Yearbook for 1904, " Insect Injuries to Forest Products." 
Another manuscript has been submitted for publication. 

Assignment — ^A. D. Hopkins, T. B. Snyder, F. C. Craighead. 

Proposed ewpenditures, 1915-16. —$3,090. 
Hickory Insects: 

Object. — To make a thorough study of all insects found to affect the dif- 
ferent species of hickory, to determine the csw^e of the extensive dying 
of hickory and of injury to its products, and to develop methods of con- 
trolling the primary enemies of the tree and of preventing losses of the 
crude and stored commercial products of wood and nuts. 

Procedure.— This is a general project, in which the leaders are assisted in 
the collection of material by other members of the field force in the area 
mentioned and by the systematists at Washington in the Identiflcation 
of species. It includes the collection of material of all stages of the 
insects and their work, with full field notes on observations, experiments 
with trap trees, natural enemies, and other methods of control, and also 
systematic work on the classification and description of species. 

Location. — Eastern United States. 

Date begun.— 1902. 

Results. — The seasonal history of the hickory bark beetle has been com- 
pleted, and as a result of information disseminated through publications 
and correspondence this most destructive enemy of the hickory trees of 
the eastern United States Is being brought under control. 

Probable date of completion. — ^1918. 

AsHgnment.—X. D. Hopkins, W. S. Fisher, T. B. Snyder, F. C. Craighead. 

Proposed expenditures, 1915-16. — $8,000. 
Ash Insects: 

Object.— To make a thorough study of the insects of different species of 
ash, determine the cause of injuries to the tree and its products, and 
develop methods of controlling the primary enemies and of preventing 
losses of the crude and stored commercial products. 

Procedure. — Same as preceding project. 

Location. — United States. 

Date begun. — 1904. 

Results.— It has been determined that the damage to ash trees and their 
crude and finished products caused by wood-boring insects is very exten- 
sive and that much of this loss can be prevented. 

Probable date of completion. — ^1920. 

Assignment.— \. D. Hopkins, T. E. Snyder, F. C. Craighead. 

Proposed expenditures, 1915-16. — $1,200. 
Economic Inyestigation of the Scolytid Bark and Timber Beetles of North 
America: 

Object. — To determine the character and extent of damage caused by 
these insects to forest growth and forest products, the seasonal histories 
and habits of the principal species, and practical methods of preventing 
losses from their attacks. 

Procedure. — This is a general project, in which the leader is assisted Rf 
other members of the field force in connection with their regular field 
duties, and Includes the collecllon of material of all stages of the insects 
and their work, with full field notes on observations relating to seasonal 
histories, habits, and methods of control, experiments with natural ene- 
mies, and verification of results. These data are submitted to the leader 
for study, compilation, and publication. ^.^.^^^^^ by GoOglc 
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EeoHomie InTestigration of the Seolytid Bark and Timber Beetles of North 
Ameriea — Continued. 

Cooperation. — Department of the Interior, in the investigation and verifica- 
tion of results of practical control work against the Dendroctouus beetles 
in the national parks. 

Location, — United States. 

Date beffun,—18d0. 

Results, — ^The results of investigations of methods of controlling depreda- 
tions by bark beetles in the coniferous forests of North America have 
made it possible to discover and recommend practical methods of pro- 
tecting national. State, and private forests from their most destructive 
Insect enemies. This alone results in a saving of not less than $10,000,000 
annually in the value of timber protected at little or no first cost. One 
of the principal results is the discovery by the leader of a percentage 
principle of control by which, through the disposal of 25 to 75 per cent 
of the infestation by Dendroctouus beetles, they are brought under com- 
plete control. This principle has been successfully established in more 
than 20 demonstration projects, involving hundreds of thousands of acres 
of Infested forests. Many publications have been issued giving results 
of the investigations. 

Assiffntnent. — A. D. Hopkina 

Proposed expenditures, 1915-16. — $3,700. 

Eeonomio Study of Forest Boprestidie, or Flat-Headed Borers: 

Object. — Same as preceding project 

Procedure. — Same as preceding project This is a special project. 

Location. — PlacerviUe, Gal. (field station). Field of operations, United 
States. 

Date begun.— 190^, 

Results. — It has been determined that some of the fiat-headed borers are 
destructive to living timber, while others are destructive to the wood of 
living and dead timber, and that a large percentage of the losses can 
be prevented through a practical application of the information already 
acquired and published. A manuscript is being prepared for publication, 
giving some results of the past year's work. 

Assignment. — H. E. Burke. 

Proposed expenditures, i9i5-i6.— $1,000. 

Eeonomle Study of Forest €erambyeldtt, or Bonnd-Headed Borers: 

Object. — Same as preceding project. 

Procedure. — Same as preceding project. 

Location — East Falls Church, Va. (field station). Field of operatlona, 
United States. 

Date begun. — 1904. 

Results. — The results of a special study of this class of bark and wood 
borers have shown that they are far more destructive than was hereto- 
fore supposed. Special progress has been made in seasonal history 
studies, which suggest practical methods of preventing losses. A pub- 
lication is in press giving some of the results of the past year's work. 

Assignment. — F. C. Craighead. 

Proposed expenditures, 1915-16.-^2,000. 

Eeenomle Study of Beneflelal Forest Insects: 

Object. — ^To determine the character and extent of beneficial influences of 
parasitic and predatory insects, their seasonal histories and natural 
enemies, methods of propagating and encouraging their beneficial work, 
importation of foreign species, and artificial dissemination of native 
species. 

Procedure. — Same as preceding project. This is a general project. 

Location. — East Falls Church, Va. (field station). Field of operations, 
United States. 

Date begun,— IQOS. 

Results. — Many new facts have been determined regarding the principal 
parasitic and predaceous insects which are the natural enemies of in- 
jurious insects, and this information has been of special importance in 
connection with the practical application of artificial methods of control. 

Assignment. — ^A. D. Hopkins, A. B. Champlain, S. A. Rohwer, Adam Boving. 

Proposed expenditures, 1915-16.-^1,870. 
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Systematie and Eeonomie InyestigatlonB of the Bark Llee of the Geaas 
Chermes: 

Object. — The determination of systematic and bionomlc facts relating to 
the species of Chermes which infest the barls of coniferous and other 
forest trees, with special reference to the one or more species at present 
recognized as Chermes pinicorticU Fitch, and to determine the character 
and extent of injury resulting from its presence on the living bark of 
young to matured white pine (Pinua strobus). 

Procedure. — Same as preceding project 

Locati^m. — United States. 

Date 66j7Mn.— 1908. 

Results. — It has been found that this class of insects, each species of which 
lives alternately on two different species of trees, making galls on the 
twigs of spruce and infesting the twigs and bark of pine, Is of special 
economic importance. It has been discovered that if nursery and orna- 
mental trees are sprayed with kerosene emulsion at the time new growth 
starts on the twigs it will protect the trees from damage by this class of 
Insects. 

Assignment — A. D. Hopkins. . 

Proposed expenditures, 1915-16. — $500. 

Agrllus Beetles: 

Object. — To investigate the relation of Agrllus beetles to (a) the direct 
death of trees, (b) trees injured by disease, (c) trees defoliated by in- 
sects, (d) trees the roots of which have been injured by insects or other 
agencies, (e) trees struck by lightning or injured from other causes, and 
(/) stumps of trees felled during the winter; to determine the seasonal 
histories and habits of the beetles, general and local; to determine the 
natural enemies of dilterent stages of Agrllus beetles and the relation of 
such enemies to natural control; to conduct investigations and experi- 
ments looking to a determination of practical methods of control and 
prevention of depredations by the various species of Agrllus on forest- 
tree growth. 

Procedure. — Same as preceding project. 

Location. — East Falls Church, Va., and Placerville, Cal. (field stations). 
Field of operations. United States. 

Date bcgwn.—191S. 

Results. — It has been found that many of these beetles are very destmctlTe 
to many kinds of trees and as secondary enemies to trees weakened by 
other insects or disease are often more imjwrtant than the primary 
enemy and as a rule may be more readily controlled. The seasonal his- 
tories of some of the more important species have been worked out and 
important new facts determined in regard to their habits. Many new un- 
described species of the insect enemies of the beetles have been discov- 
ered and their habits studied. With a knowledge of these natural 
enemies, artificial measures can be employed in such a manner as to get 
the best results with the least cost. 

Probable date of com/pletion. — 1920. 

Assignment.— X. D. Hopkins, H. E. Burke, T. E. Snyder, F. C. Craighead, 
W. S. Fisher, S. A. Rohwer. 

Proposed expenditures, 1915-16. — $2,000. 

Relation of Mistletoe on Living Trees to Attack by Insects: 

Object. — To determine (a) whether trees infested by mistletoe are more 
subject to attack by bark-boring insects than trees not so affected; (5) 
whether trees weakened by mistletoe contribute to the increase of tree- 
killing Insects; and (c) the relation of the subject to the general problem 
of insect control. 

Procedure. — Same as preceding project. This is a special project 

Location.— Placerville, Cal. (field station). Field of operations, Pacific 
slope and Rocky Mountain regions. 

Date begun.— 191S. 

Results. — Heretofore it has been thought that trees infested by mistletoe 
were more subject to attack by tree-killing insects than trees not so In- 
fested. Investigations so far indicate that this is not the case. 

Probable date of completion. — 1916. 

Assignment. — H. E. Burke. 

Proposed expenditures, 1915-16. — $250. 
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Iiseet-Control Instmetiong and DemoBstrations In the National Parks: 

Object. — To give instructions on the essential practical details and to con- 
duct demonstration projects on the control of Dendroctonus beetles in 
national partks and other Federal reservations, in accordance with prin- 
ciples and methods recommended by the Department of Agriculture. 

Procedure, — This is a special demonstration and instniction project, in 
which the Department of the Interior details park rangers to the Bureau of 
Ehitomology to receive instructions from an entomological ranger of the 
Department of Agriculture, who has been trained as an expert on the 
practical details of cruising and locating infested timber and in the appli- 
cation of the measures advised by the leader of this project. The in- 
structions relate specifically to (a) methods of cruising to locate the in- 
fested timber requiring treatment, (h) the essential practical details of 
conducting the work of control and protection against Dendroctonus 
beetles, (c) the inspection of areas in which control work has been done, 
(d) the location of areas requiring treatment, (c) estimating the char- 
acter and extent of insect-killed or infested timber, and (/) such other 
matters pertaining to the practice of forest entomology as may be deemed 
necessary. All entomological matters except the minor questions that 
can be handled by the insect-control expert will be referred by him either' 
to a local entomological expert of the Branch of Forest Insects, Bureau 
of Entomology, or to the chief of the branch at Washington for advice or 
recommendations. The Bureau of Entoniologj- pays the salary of the 
entomological ranger; the Department of the Interior pays his traveling 
and field expenses and also the salaries and expenses of the park rangers 
assigned to the work and the expenses of all cruising and control opera- 
tions. When the park rangers are sufficiently trained and qualified they 
are to be designated as insect-control rangers and assigned to a national 
park to work under the immediate supervision of the park supervisor or 
superintendent. 

Cooperation. — Department of the Interior. 

Location. — Washington, D. C, and Yosemite National Park for 1915-16. 

Date begun.— 191S. 

Results. — The work done in 1913 and 1914 has yielded most gratifying 
results in verifying and demonstrating the practicability and efllciency 
of the percentage principle of control. The Yosemite Valley is now 
practically free from damage, and the depredations on the Hetch Hetchy 
watershed, where a vast amount of timber has been killed during the 
past 10 or more years, is now under control. 

Probable date of completion. — 1920. 

Assignment. — A. D. Hopkins, supervision; J. J. Sullivan, entomological 
ranger In charge of demonstrations and instructions In national parks; 
Chas. F. Adair and Chas. C. Bull, park rangers assigned to receive 
instructions. 

Proposed expenditures, 1915-16. — ^500. 

IiTeBtigation of Inseets Afleeting Shade Trees and Hardy Shrubs: 

Object. — To determine (a) the general character and extent of damage by 
insects to the trees and shrubs of public and private grounds, including 
municipal parks, streets, and cemeteries, country roads, private parks, 
national cemeteries, etc., (&) additional facts on the seasonal histories 
and habits of the insects involved, and (c) additional facts on practical 
methods of prevention and control; to conduct experiments and finally 
to give advice through correspondence, publications, and otherwise on 
the principles and methods of control to meet the requirements of specific 
insects and local conditions. 

Procedure. — ^This is a general project, to which all of the time of an 
assistant leader will be devoted to supervision and Investigations, and 
all members of the regular field and laboratory force will devote more 
or less time to the collection of material and the study and identification 
of insects. 

Cooperation. — Some informal cooperation will be invited with municipali- 
ties, Federal and State oflacials, and owners of private parks and grounds 
looking to their adoption of the most economical and effective methods 
of prevention and control, the conduct of experiments with new methods, 
and the verification of results in practice. 

Location. — Washington, D. C. 
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Investigation of Insects Affecting Shade Trees and Hardy Shrubs — GontU 

Date beffun. — July 1. 1915. 

Results. — Recent observations and inquiries indicate that the amoant 
of money expended by municipalities and wealthy owners of private 
grounds and parks each year on useless or improperly applied methods 
of combating insects affecting shade trees and ornamental shrubs rep 
resents a greater loss than that caused directly by the insects. Observa 
tions and experience also Indicate that, if the proper methods of pre- 
vention and control are adopted and carried out in accordance with 
advice from the most reliable sources, the waste of money and tbs 
damage and annoyance from the insects will be reduced to a minimnm 

Assignment. — ^A. D. Hopkins. 

Proposed expenditures. 1915-16.— $Q,000. 

Total, Biological and Economic Research (Field Investigations), $37,360. 

SYSTEMATIC RESEARCH (LABORATORY INVESTIGATIONS). 

Forest and Other Scolytld»: 

Object. — To (a) determine, classify, and describe the genera, species, and 
stages of development which are new to science; (6) revise and bring 
up to date the systematic knowledge of all North American species: 
(c) investigate problems relating to anatomy, taxonomy, terminology, 
and nomenclature; (d) determine seasonal histories, food and breeding 
habits, geographical distribution, and such other information of a techni- 
cal nature about the species as is essential to the best success in the 
investigation and practical treatment of economic problems. 

Procedure. — ^This is a special project, in which specimens of all stages of 
the insects and their work are collected by the leader and members of 
the force in connection with their regular field duties from all parts of 
the United States or are received by exchange or for identiflcatioD from 
all parts of the world. These specimens are labeled, classified, and 
preserved in a separate collection in the National Museum with the col- 
lection of forest insects under the custodianship of the leader. Such 
time as can be spared from the regular administrative duties is devoted 
to a systematic study of the material and the literature on the subject 
and to the preparation of manuscripts for permanent record and pub- 
lication. 

Location. — Washington, D. C> 

Date begun.— 1^2. 

Results. — llie results of the systematic work on- this group of insects bave 
shown that previous to the leader's work on this group nothing whatever 
had been known of a large number of the most destructive insect enemies 
of North American forest trees. The information acquired has made it 
ix)ssible to study their exact economic relations to the trees and to dis- 
cover practical methods of control and prevention. The value of the 
result of this work alone may be estimated in tens of millions of 
dollars toward the practical conservation of the forest resources of the 
United States. The collections are the largest in the world, and speci- 
mens are sent here from many other countries for authentic Identifica' 
tion. Three publications have been issued within the past year giving 
some results of the work: Proceedings of the United States National 
Museum, vol. 48, pp. 115-136, " List of Generic Names and Their Tyge 
Species in the Coleopterous Superfamily Scolytoidea " ; Bureau of Ento- 
mology Bulletin 17, Part II, " Contributions Toward a Monograph of the 
Scolytid Beetles," " Preliminary Classification of the Superfamily Sco- 
lytoidea " ; and Report No, 99, Oflice of the Secretary, " Classlflcation of 
the Cryphalinae, with Descriptions of New Genera and Species." 

Assignment. — A. D. Hopkins. 

Proposed expenditures, 1915-16.— $1,500. 

Forest and Other Buprestid Larvtt: 

Object. — Same as preceding project. 

Procedure. — Same as preceding project. 

Loca^ion.—Placerville, Cal. (field station). Field of operations. United 

States. 
Date begun. — 1904. 
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Forest and Other Baprestid Larrn— Continued. 

Results. — Heretofore practically nothing was known of the systematic 
characters by which the larv» of various species of this class of Insects 
could be identified, and without this knowledge very little could be accom- 
plished In the study of seasonal histories and habits, and practically 
nothing could be done toward the discovery of effective methods of con- 
trol. Special progress has been made in this work in the discovery of 
new facts of economic importance. A manuscript is in preparation giving 
some of the results of the work of the preceding year. 

Assignment. — ^H. E. Burke. 

Proposed expenditures, 1915-16. — $1,500. 

Forest and Other Gerambyeid Larrn: 

Object. — Same ns preceding project. 

Procedure. — Same as preceding project 

Location. — Washington, D. C. Field of operations. United States. 

Date begun. — ^1904. 

Results. — Exceptional progress has been made in the investigation of these 
larvae. While they are of great economic Importance, very littie was 
known about them a few years ago. Now more than 250 species have 
been identified and a fund of information acquired of great scientific 
and economic value. A publication is in press giving some of the results 
of the work during the past few years. 

Assignment. — F. C. Craighead. 

Proposed expenditures, 1915-16. — $1,500. 

Forest Hymenoptera: 

Object. — Same as preceding project. 

Procedure. — Same ns preceding project 

Location. — Washington, D. C. Field of operations, United States. 

Date begun.— 190&. 

Results. — The results of systematic work on this group of insects, which 
includes both injurious and beneficial species, are of special scientific 
and economic importance. Without the knowledge gained from such a 
study it would be impossible to arrive at definite conclusions as to the 
relation of the beneficial insects to natural control or to profit by their 
beneficial influences in connection with the practice of artificial methods 
of combating insects. Many publications have been issued during the 
past year in the Proceedings of the United States National Museum, etc. 

Assignment. — S. A. Rohwer, William Middleton. 

Proposed expenditures, 1915-16.— $2,000. 

Forest Lepidoptera: 

Object. — Same as preceding project. 

Procedure. — Same as preceding project 

Location. — Washington, D. C. Field of operations. United States. 

Date begun. — 1912. 

Results. — Until recent years this important group of forest insects had 
been almost neglected in this country, but now that a specialist is work- 
ing on it rapid progress is being made and information acquired which is 
of fundamental importance to the field investigations of economic prob- 
lems. Large additions have been made to the collection. 

Assignment. — Carl Helnrlch, J. J. De Gryse. 

Proposed expenditures, 1915-16. — $1,500. 

Forest Coleoptera: 

. Object. — Same as preceding project. 

Procedure. — Same as preceding project. 

Location. — Washington, D. C. 

Date begun. — 1912. 

Results. — This group of Insects is represented by more species of economic 
importance than any other, and therefore requires special study and the 
proper arrangement and care of the collections, in which gratifying prog- 
ress has been made. 

Assignment. — W. S. Fisher. 

Proposed expenditures, 1915-16.-^2,210. 
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Forest Dlptera: 

Object. — Same as preceding project. 

Procedure, — Same as preceding project. 

Location, — Washington, D. 0. 

Date bcffun, — 1912. 

Results. — Very little has been known of this group of insects in their rela- 
tion to forest growth in America ; hence the necessity of systematic work 
as a basis for economic Investigations. Some important discoveries have 
been made during the past two years and large additions have been made 
to the collection. 

Assignment. — C. T. Greene. 
. Proposed eofpenditures, 1915-16.— ^2,000. 

Forest and Other Isoptera: 

Object. — Same as preceding project. 

Procedure. — Same as preceding project. 

Looaf ion.— Washington, D. C. Field of operations, United States. 

Date begun.— 1912. 

Results. — The results of work on the white ants of North America have 
shown that they are of special economic importance, causing, as they do. 
great damage to buildings, poles, posts, construction timber, etc. It has 
been found that there Is special need for detailed systematic study of the 
species as a basis for eflFective economic work. Publications Issued: 
Bureau of Entomology Bulletin 94, part 2, " Insects Injurious to Forests 
and Forest Products," " Biology of the Termites of the Eastern United 
States, with Preventive and Remedial Measures." Another manuscript 
has been submitted for publication. 

Assignment. — T. E. Snyder. 

Proposed expenditures, 1915-16. — $1,500. 

Forest and Other Coleopterous LarriB: 

Object. — Same as preceding project. 

Procedure: — Same as preceding project. 

Location. — Washington, D. C. 

Date begun.— 191S. 

Results. — Practically nothing has been known of the Immature stages of 
even the common beetles which Infest the forest trees of this country 
and their products. The results so far attained show the absolute necefr 
sity of this work as a basis for economic Investigations. Most gratltyln? 
progress has been made during the past year and several Important 
papers have been published. 

Assignment, — Adam Bovlng. 

Proposed expenditures, 1915-16. — $2,500. 

Total, Systematic Research (Laboratory Inyestlgations), $16,270. 
Total, Forest and Shade-Tree Insect Investigations, $5S,830. 

[Research.] 

TRUCK-CROP AND STORED-PRODUCT INSECT INVESTIGATIONS. 

SUPERVISION. 

Supervision : 

Object. — To supervise the research projects and carry on routine ofl8ce, 

laboratory, and field work Incidental thereto. 
Location. — Washington, D. C. 
Date begun.— 1905. 
Assignment. — F. H. Chittenden. 
Proposed expenditures y 1915-16.— ^6,620. 

INVESTIGATION OF TRUCK-CROP INSECTS. 

Potat4) Insect Investigations: 

(a) Potato Tubeb Moth — 
Object. — To complete Investigations of control measures against the potato 
tuber moth. Investigate Its continued spread to new localities, and trans- 
mit to quarantine officials available information in regard to this pest 
In order that an effective quarantine may be established. 
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Potato Insect Inyestigrations— Continued, 
(a) Potato Tubeb Moth — Ck)ntlnued. 

Procedure. — ^Through investigation and correspondence the spread of the 
insect is checked up. Field stations have been established in California, 
at which the life history of this insect under varying conditions is 
studied and practical tests on commercial quantities of potatoes are 
being made with reference to its eradication in interstate shipments of 
infested tubers. A series of field tests in cultural methods of control 
is being conducted, which, it is believed, will demonstrate the prac- 
ticability of methods devised by the bureau for limiting the injury to 
potatoes in California. A study is also being made of natural enemies, in 
cooperation with the California State Horticultural Commission. 

Location. — Pasadena and other points in California. 

Date begun.— 1912. 

Results. — ^The life history bas been worked up and a preliminary publica- 
tion issued covering the methods of control, which has been republished 
OS a Farmers' Bulletin. A number of useful parasites have been reared, 
and they will help materially in reducing this pest in time. Quarantine 
against infested districts in California has been established and the 
availability of practical control measures demonstrated. 

Probable date of completion. — 1917. 

Assignment. — J. E. Graf. 

Proposed expenditures, i9i5-itf.--$3,000. 
(6) Colorado Potato Beetle and General Potato Insect Pfsts — 

Object. — The completion of work now in progress for the control of the 
Colorado potato beetle, the potato eel worm, the potato flea beetle, the 
potato leaf hopper, the potato stalk weevil, white grubs, wireworms, and 
other general potato pests. Further information concerning the life 
history of the potato beetle in the South is desired, and, since injury 
to potatoes has been reported in Michigan through the potato leaf hopper 
and in California through the potato eelworm, complete life histories of 
these comparatively new pests will be obtained and studies made of all 
conditions bearing on their potential injury to potatoes. 

Procedure. — The life histories of the pests classifled above are being in- 
vestigated at field stations located favorably with regard to commercial 
potato plantings in infested districts, where on a practical scale experi- 
ments in the control of these pests may be made with both new and stand- 
ard preparations in comparison. Since the Colorado potato beetle is ex- 
tending its range westward, an investigation of its life history in the 
Pacific region of the United States will also be undertaken. White grubs 
and wireworms will be reared to maturity and their vunerable points 
especially noted by experiment. Tests of special spray materials and 
insecticide machinery devised for the more thorough application of Insec- 
ticides are being conducted. 

Cooperation. — Virginia Truck Experiment Station, Louisiana State Experi- 
ment Station, and the California Horticultural Commission. 

Location. — Ventura County, Cal.; Baton Rouge, lia. ; Michigan: and south- 
wcNtorn Virsrlnlrt. 

Date begun.— 1901. 

Results. — ^The control of the Colorado potato beetle has been accomplished 
and a series of experiments against the potato flea beetle in Long Island 
completed, the results of which work will soon be avaihible for publica- 
tion. The potato eelworm has been the subject of investigation, but as 
yet the results are not sufficiently complete for publication. Tests of a 
power-driven potato spiayer have demonstrated the value of applica- 
tions of insecticide material at high pressure. Life-history studies of the 
Colorado potato beetle have been completed with reference to the District 
of Columbia, and the results are now available for publication. Life 
histories of many other pests injurious to the potato have been recorded. 

Assignment. — T. IT. Jones. F. A. Jnhnston, D. E. Fink. 

Proposed expenditures, 1915-16. — $2,500. 

Oiioa Insect InTestigations : 

Object. — To obtain information regarding the various species of thrips 
which may attack the onion, and to study their methods of hibernation, 
alternate food plants, natural enemies, and life histories in their occur- 
rence on onion and other cultivated plants, with a view to the adaptation 
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Onion Insect Inyestigations-'-Oontiniied. 

of luetbods of control by cultivation and insecticide application suitable 
to local conditions. 

Procedure. — The. life histories of onion thrips and related species are being 
studied in the field and in field laboratories situated with a view to 
the differences in local conditions which bear on the number of genera- 
tions produced annually, wild host plants, methods of hibernation, control 
through climatic agencies and natural enemies, and the resistance of the 
plant attacked. Special spray materials and insecticide machinery de- 
vised to meet local conditions are being tested. 

Cooperation. — South Texas Onion Growers* Aissociation and growers. 

Location. — Southern Texas and Stark County, Ind. 

Date begun.— 1907. 

Results. — ^The life histories of the onion thrips have been worked out in both 
regions, and manuscripts are available for publication. All feasible 
preparations and special machinery for applying same have been teste! 
both to prevent and control losses. A preliminary publication on onioa 
thrips and other onion insects has been issued. 

Probable date of completion. — ^1917. 

Asaignmcvt. — M. >f. High. 

Proposed expenditures, 1015-16. — $3,500. 

Gmelfer Insect Inrestigatlons: 

Object. — To continue investigations projected during previous years for 
the determination of control measures available against the cabbage 
looper, southern cabbage webworm, and various aphides and thrips in 
their attacks on cruciferous crops, such as cabbage, cauliflower, and 

turnip, and to complete studies now being made of the life histories and 
habits of these and other pests, including the harlequin cabbage bug, 
root maggots, ants, and cutworms, with reference to their control by nat- 
ural, cultural, or insecticidal means. 

Procedure.— Field laboratories are established in extensive cole-crop dis- 
tricts, where studies of the life histories and control of the more serious 
■ pests encountered are continued. The value of trap crops against the 
harlequin cabbage bug in Texas and other portions of the South has 
been tested and demonstrated In a series of experiments. Practical con- 
trol of cabbage aphides through the introduction of California ladybirds 
is being accomplished with thus far great success. The life history of 
the western cabbage root maggot has been undertaken in a new locality 
in the State of Washington and in California, where control by repel- 
lents and cultivation is meeting with success. In Wisconsin the eastern 
cabbage root maggot is also under observation and Is the subject of ex- 
perimental control measures. 

Cooperation. — Virginia Truck Experiment Station and Wisconsin Experi- 
ment Station. 

Location. — Norfolk. Va. ; Brownsville, Tex. ; Sacramento, Cal. ; Washington 
State; and Green Bay, Wis. 

Date begun.— 1907. 

Results. — The work begim in 1912 on the cabbage looper on Long Island 
was completed in 1914, and manuscripts embodying the features dis- 
covered there will soon be published. Field operations against the root 
maggots attacking cauliflower and cabbage on the Paciflc coast and ren- 
dering the growing of radishes and turnips almost Impossible have been 
successful in controlling the pest to a marked degree on experimental 
plats. An introduction of beneficial, ladybirds from California has been 
instrumental in the almost complete control of the cabbage aphis in locali- 
ties in Virginia where the introductions were made. The nile of cab- 
bage as an alternate host plant for onion thrips has also been deflnitelj 
ascertained, and the results are being adopted In southern Texas. 

Probable date of completion. — 1918. 

Assignment.— T>. E. Fink. M. M. High, R. E. Campbell, X. F. Howard, 
Arthur King. 

Proposed expenditures^ 1915-16.-^2,000. 

Investigation of Pea Aphis: 

Object.— To obtain further information regarding the pea aphis, its alter- 
nate host plants, number of generations, and especially its control in 
large commercial plantings of peas adjacent to canneries. 
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iBTestlgation of Pea Aphis— Continued. 

Procedure. — Field laboratories have been established In Michigan and in 
southern Virginia, where large commercial plantings of peas for canning 
are available for experiment These are equipped with powerful high- 
pressure spraying outfits, and, since the life history of the pest is 
largely already a matter of record, the principal object of the investiga- 
tion is to determine satisfactory control measures with standard and new 
insecticides. 

Oooperarton.— Virginia Truck Experiment Station and Hart Cannery, Hart, 
Mich. 

Location. — Norfolk, Va., and Hart, Mich. 

Date hegun. — 1907. 

Results, — The life history of the pea aphis has been worked out in its 
occurrence in Maryland and adjacent States, its natural enemies ob- 
served, and results published. Much, however, remains to be done in 
regard to the control of this aphis on large plantings of commercial peas, 
especially where sown broadcast. The establishment of a new station 
at Hart, Mich., will undoubtedly further these Investigations greatly 
during the coming season. The control of the pea aphis in small plant- 
ings and home gardens has been already successfully accomplished. 

Probable date of completion. — ^1918. 

Assignment, — F. A. Johnston, D. B. Fink. 

Proposed expenditures, i9i5-i6.— $2,500. 

Caenrbit Isseet Investigations: 

(a) Melon Aphis and Related Fobms — 

Object, — To devise a cheap and effective method of controlling the melon 
aphis on large commercial plantings of cucumber and cantaloupe. 

Procedure. — Since the life history of the melon aphis has been previously 
the subject of publication, present experiments are intended to deal 
chiefly with control measures applicable to large Irrigated fields in the 
Southwest. Applications of new and standard insecticides are being 
made with high-pressure engine-driven machinery, with a view to pro- 
curing thorough distribution of contact insecticides over infested plants. 

Cooperation, — Virginia Truck Experiment Station. 

Location. — Brownsville, Tex., and Norfolk, Va. 

Date begun. — 1908. 

Results. — ^A cheap and effective control of the melon aphis has been ob- 
tained on small plants. Special machinery has been devised for the 
practical application of insecticides at extreme high pressures, so that 
colonies previously protected by the leaves may be treated. A publica- 
tion covering the more important details of a biological nature and the 
remedies most readily applicable has been issueLl. 

Assignment.— lA. M. High. D. E. Fink. 

Proposed expenditures,. 1915-16, — Cost included under subproject c. 
(6) Pickle and Melon Worms — 

Object. — To obtain information regarding the life histories and means of 
control of the pickle worm, melon caterpillar, and related species with 
somewhat different habits which injure with only slight infestation 
entire crops in the South. 

Procedure. — The usual methods adopted for the investigation of injurious 
in.sect pests are practiced. Included in life-bistory studies are the effect 
of cUmatic conditions and natural enemies on the multiplication of these 
insects, which are more or less irregular and local In the attacks north- 
ward. Control experiments include the planting of trap crops and the 
testing of spraying methods. 

Cooperation. — Virginia Truck Experiment Station and Louisiana Experi- 
ment Station. 

Location. — Tidewater, Va.; Baton Rouge, I>a.; and Washington, D. C, and 
neighboring regions in Virginia and Maryland. 

Results. — This project was begun on a small scale In 1900 in southern 
Florida, but on account of lack of funds it was found necessary to 
abandon this location. Local work has been accomplished in Virginia 
and Maryland. The project is practically being reestablished as a pri- 
mary one because the Insects frequently destroy 75 to 95 per cent of all 
melons in commercial fields. Manuscripts are being prepared for publi- 
cation. 
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Cucurbit Insect Inyestigations — Continued. 
(6) Pickle and Melon Wobms — Continued. 

Assignment. — ^D. E. Fink, W. H. White. 

f^ropoaed expenditMres, 1915-16.-^00^1 included under subproject c. 
(c) General Cucurbit Insects — 

Object. — To conduct further investigation of the life histories of the pickle 
and melon worms, squash-Tine borer, and the various cucumber beetles, 
and to further test remedies against these pests which have proved soc- 
cessful in small plats. 

Procedure. — The usual methods of scientific investigation regarding life 
histories, habits, and economic treatment are followed. Experimental 
control having been demonstrated on small plats, larger areas will be 
covered in the effort to apply valuable information to practical results. 

Location. — Norfolk, Va., and southern Texas. 

Date heffun.—lQOl. 

ResiUts. — ^A publication has been issued on the squash- vine borer, and 
treatment by covering the fruits has been successful in protecting canta- 
loupes against the ravages of the pickle worm over an area of 15 acres. 
Publications have likewise been issued on several of the more important 
cucumber beetles, and tests leading to the completion of investigations on 
minor pests of curbitaoeous plants have been carried out. 

Asaiffnment.—M. M. High. D. E. Fink. W. H. White. 

Proposed expendunres, 1015-16. — $2,5(X). 

Sugar-Beet Insect Investigations: 

(a) Sugab-Beet LEAinopPERS — 

Object. — ^The object of this project is to obtain exact information regarding 
the life histories, alternate food plants, and means for the control of leaf- 
hoppers injurious to beets, including the very destructive curly-top leaf- 
hopper, a pest which in some seasons totally destroys the sugar-beet crop 
in restricted localities and which is distributed over the entire Great 
Plains region and the Pacific coast. 

Procedure. — A comprehensive study is being made of the life history of the 
pest In its attacks on other plants and alternate wild host plants, of the 
effect of the attack on sugar beets, and of the best means for its con- 
trol. The treatment of large acreages of sugar beets by means of a 
spray has been found ineffective, and a study of the wild host plants is 
necessary in order to promote control by clean culture. The effect on the 
plant is being studied both under laboratory and field conditions and 
through the silage of beets attacked the previous year, in order to ascer- 
tain the toxic effect of the leaf hopper puncture on the flowering organ- 
ism. A determination of the exact factors which have caused the regn- 
lar outbreaks of this pest in widely separated localities through the 
Rocky Mountain region is being made in localities where the leafhopper is 
regularly present through the abundance of its natural food plants. 

Cooperation. — Beet-sugar factories where stations are located. 

Location. — Pasadena, Oxnard, Spreckels, and Hay ward, Cal. ; Rocky Ford. 
Colo. 

Date begun.— 1909. 

Results. — The sugar-beet leafhopper, which annually destroys from 50 to 90 
per cent of the beet crop in widely separated localities, has been studied 
in Utah and Idaho and a preliminary report published. Preliminary 
work is also being undertaken In California and Colorado. 

Probable date of completion. — 1918. 

Assignment.— C. F. Stahl. J. E. Graf, H. O. Marsh, B. L. Boyden. 

Proposed expenditures, 1915-16.— %2.000. 

(b) General Sugab-Beet Insects — 

Object. — To continue experiments in the control of the sugar-beet wire- 
worm: to conduct tests on the control of leaf beetles, nematodes, web- 
worms, white grubs, leaf miners, grasshoppers, and other insect enemies 
of sugar beets. 

Procedure. — The usual methods of investigating the life histories and con- 
trol of the pests above mentioned are followed. The hibernation of many 
sugar-beet pests offers a vulnerable point of attack and has been the con- 
stant subject of experiment in the Rocky Mountain and Pacific regions, 
especially with regard to clean cultural methods and the removal from In- 
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Soirar-Beet Insect Inyesti^ations—Continued. 
(&) General 8ugab-Beet Inbegts — Continued. 

fested fields of refuse sugar beets in the case of the wireworms. Control 
by insecticides is also established. Life histories of many of these pests 
have been worked out and observations continued on others in order to 
complete the project as soon as possible. 

Cooperation, — State stations in California. 

Location, — Pasadena, Spreckels, Hayward, and Oxnard, Cal. ; Rocky Ford, 
Colo. 

Date heffun,—ld08. 

Results. — The sugar-beet web worm has been effectively controlled by the 
application of arsenical sprays. The beet-leaf beetle may be effectively 
destroyed during the winter by burning the large bunches of panic grass 
which grow in waste places about beet fields and under which they 
hibernate. Control measures for the beet wireworms have been developed 
and demonstrated, as published in a department bulletin, and results are 
now soon expected from work on the beet-root aphia A report on the 
principal beet-feeding grasshoppers has been completed and is available 
for immediate publication. The life histories of many minor beet pests 
have also been investigated. 

Assignment, — J. E. Graf, H. O. Marsh. B. L. Hoyden, R. E. Campbell, 

Proposed ewpenditures, 1915-16, — $4,500. 

General Tegetable, Truck, and Garden Insect Inyestigations : 

Ohject, — ^To control the insect enemies of such vegetables and truck crops 
as beans, tomato, cucumber, lettuce, celery, parsnips, parsley, salsify. 
pepper, rhubarb, okra, medicinal plants, condiments, and garden plants, 
including ornamentals, both in the field and in greenhouses and cold 
frames; and to conduct a similar study of mushrooms, to complete studies 
already begun in this line. 

Procedure, — ^The methods adopted for the investigation of other injurious 
pests, li^cludlng the completion of life-history work begun and studies 
of the effect of temperatures and of fumigants and other insecticides. 

Cooperation, — Virginia Truck Experiment Station. 

Location. — ^Washington, D. C, and Norfolk, Va. 

Date hegun,—\Wl. 

Results. — ^Practical work on such Insects as thrips, red spider, rose slugs, 
aphides or plant lice of some forms, white fly, le»f tiers and leaf rollers, 
rose beetles, cyclamen mite, and bulb maggots has been accomplished, 
and the results of many of these investigations have been published and 
are available. This work is facilitated by a new greenhouse and labora- 
tory constructed for the purpose. A preliminary study has been made 
of mushroom insects, and a publication of results is available. Investi- 
gations have been completed on such Insects as the rose slug caterpillar, 
Florida fern caterpillar, Abutilon moth, the spotted beet webworm, 
asparagus beetles, the asparagus miner, canna leaf roller, and green- 
house thrips. 

AsHgnment, — C. H. Popenoe, W. H. White, D. E. Fink, F. H. Chittenden. 

Proposed expenditures, 1915-16.-97,1500. 

Total, Investigation of Tmck-Orop Insects, $30,000. 

INVESTIGATIONS OF STORED-PRODUCTS INSECTS. 

Cfeneral Stored-Prodnct Insect Pests: 

Object. — To continue and complete studies which have already been made 
on the principal insects injurious to general stored products. About 60 
species are concerned in this investigation, principal among which are 
the rice and granary weevils, the Angoumois grain moth, Mediterranean 
flour moth, Indian meal moth, flour and grain beetles, the ham fly and 
ham beetles, various species of skin and carpet beetles, and many others, 
most of which are cosmopolitan. The lines of study may be grouped as 
follows: (1) Insects injurious to all forms of stored grain, including 
manufactured cereals, such as flour, meal, and breakfast foods. These 
will be studied with regard to their injury to grain stored in large and 
small bulk and in the package form where packed in this manner for 
convenience of consumers of cereals, as also in factories devoted to the 
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General Stored-Prodaet Inseet Pests— Continued. 

manufacture or storage of such grains. (2) Insects injuring stored peas, 
beans, cowpeas, and other leguminous foods. Especial attention is given 
to the cowpea and broad bean weevils and to the bean and pea weevils 
in the Northern States. (8) Insects injurious to dried fruits and nnt& 
(4) Insects Injurious to herbs, drugs, dried meats, hides, and leather 
and woolen and other manufactured fabrics and Insects injurious in seed 
warehouses. 

Procedure. — ^These insects are being studied from both the biological stand- 
point and with regard to natural enemies and natural and artificial 
means of control. Investigations of the life histories of these insects 
are nearly completed and the principal experiments will be directed 
toward securing cheap and easily applied methods of control, such as 
heat and cold and fumigation under different conditions of building and 
in different portions of the country. Laboratories are established in 
principal milling centers, wherein experiments may be undertaken on a 
practical scale, using commercial milling establishments for the tests. 

Location. — Sacramento, Cal. ; Wichita, Kans. ; Washington, D. C. 

Date l>ei7un.— 1908. 

Results. — This subject has received constant attention for a number of 
years, during which time a great number of tests of standard apd new 
fumigants, such as hydrocyanic acid, bisulphid of carbon, and carbon 
tetrachlorid, have been made with respect to their applicability as in- 
secticides and repellents. Experiments are nearly completed as to the 
availability of naphthaline for the protection of corn in cribs in the 
South and are promising excellent results. A campaign of education among 
millers has been conducted, with the result that mills are more free from 
grain-infesting insects at the present time than has been the case for 
years. The source of infestation of flour has been determined to be in 
most cases the mill, as this is unlikely to occur to any great extent on 
public conveyors or on board merchant vessels. Mechanical methods fbr 
the separation of beetles and their eggs from stored grains and flour 
promise much, but experiments must be completed before publication. 
A constant lookout has been kept for newly introduced pests, with the 
result that several foreljEjn forms injurious abroad have been discovered 
to be already in the United States. 

Assignment. — F. H. Chittenden, C. H. Popenoe, W. H. White. 

Proposed expenditure, 1915-16.-^4,000. 

Argentine Corn Weevil: 

Ohject. — ^To collect and determine In different localities the principal in- 
jects which are injurious to grain being shipped from Argentina and 
tropical countries ; to determine the principal source of damage, whether 
in the field, on the docks, or in the ships or other carriers, and where 
the greatest amount of damage may be accomplished under different 
conditions and seasons; nnd to devise means of preventing the enormous 
losses now being incurred. 

Procedure. — The insects principally concerned, as far as can be determined, 
are the rice weevil or corn weevil of the South and the Angoumois grain 
moth, both of which, with minor Insects, have been carefully studied in 
regard to their life histories, nntural enemies, and other particulars in 
their occurrence in a climate like that of the District of Columbia. In 
order to determine the sources of attack, amount of losses, and other 
details, an expert entomologist should be sent to Argentina to ascertain 
these points, which are necessary to devise the best methods of control. 

Cooperation. — Bureau of Plant Industry and importers about New York 
harbor and elsewhere. 

Results. — With the exception of work which has been done In an entirely 
preliminary way during the fiscal year 1915 at New York City and 
vicinity and at Baltimore, Md., the investigation of the insects from the 
standpoint of their occurrence in Argentine com has not been completed. 
Manuscripts have been accumulated on this head and a prellminair 
account may be available when needed. All possible means of preventing 
extreme losses, Including the employment of various fumigants, some of 
them new or comparatively so, heat, cold, and other methods, have been 
tested on a small scale in laboratories and on larger scales elsewhere. 
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Argentine Corn Weevil— Continued. 
Probable date of completion, — ^1918. 

Assignment.— F. B. Milliken, C. H. Popenoe, A. B. Duckett, F. H. Chittenden. 
Proposed expenditures, 1915-16, — $4,000. 

Total, InTestifTfttlons of Stored-Prodnct Insects, $8,000. 

Total, Trnek-€rop and Stored-Prodnet Inseet Inrestigations, $44,620. 

[Retftarcli.] 
TROPICAL AND SUBTROPICAL FRUIT INSECT INVESTIGATIONS. 
Superylsion : 

Object, — General administration and direction of Investigations and routine 
laboratory and clerical work. 

Location. — Washington, D. C. 

Date begun.— 1907. 

Assignment.'^C. L, Marlatt. 

Proposed expenditures, 1915-16.-^,100. 
Citrns-Fmit Inseet Inrestlgations in California: 

Object. — To i^erfect the most economical and efficient method of fumigating 
and spraying citrus groves and citrus nursery stock infested with scale 
insects and to investigate new and injurious citrus-fruit Insects. 

Procedure. — Suitable groves are selected in various sections and fumigated 
and sprayed under the supervision of the leader. Nursery stock is also 
fumigated in an attempt to establish a 'definite fumigation schedule for 
such material. Incidentally, other insects affecting tropical and sub- 
tropical fruit trees will be given consideration. 

Cooperation, — County horticultural commissioners and Bureau of Chem- 
istry. 

Location, — Headquarters, Pasadena, Cal.; citrus belts of southern Call- . 
fornia. 

Date begun. — 1907. 

Results. — Fumigation methods have been standardized, as indicated In 
Bureau of Entomology Bulletins TO and 90. 

Probable date of completion, — July 1, 1919. 

Assignment, — R. S. Woglum. 

Proposed expenditures, 1915-16. — $6,000. 
Gitms-Fmit Inseet Inrestigations in Florida: 

Object. — ^To test on a commercial basis the practicability of control meas- 
nres for the white fly and scale Insects, recommended as the result of In- 
vestigations of previous years; also to investigate the biology. Injury, 
and methods of control of the rust mite and any new or injurious insects 
aflfecting citrus trees In Florida. 

Procedure, — Suitable groves in various sections of the State will be selected 
and sprayed in accordance with methods which early experimental work 
has shown to be most promising. Life-history studies and methods of 
control will be investigated in the laboratory and In the field. Inci- 
dentally" other Insects affecting tropical and subtropical fruit trees will 
be given consideration. 

Cooperation. — Florida Experiment Station and local grove owners. 

Location, — Headquarters, Orlando, Fla., with experimental demonstrations 
practically throughout the State. 

Date begun. — White-fly investigations, in 1907, 

Results. — Satisfactory methods of control have been perfected, the life history 
of the white fly determined, and predaceous and parasitic insects studied. 
These results are reported in the following bulletins and circulars of the 
Bureau of Entomology : Bulletin 76. " Fumigation for the Citrus WhitP 
Flv " ; Circular 168, '• Spraying for White Flies in Florida " ; Bulletin 
102, " Natural Control of White Flies in Florida " ; Circular 111, " Prepa- 
rations for Winter Fumigation for the Citrus White Fly " ; Bulletin 92, 
** White Flies Injurious to Citrus in Florida " ; also, In Journal of Agri- 
cultural Research, vol, 2, No,' 6, " Papaya Fruit Fly " ; Economic EJnto- 
mology, vol. 8, No. 2, " Spraying Scheme for the Control of Insect Pests 
on Citrus Trees in Florida." 

Probable date of completion, — July 1, 1919. 

Assignment— 'W. W. Tothers. 

Proposed expenditures, i5i5-i^.— $4,000. ^.^^.^^.^^^^ ^^ GoOglc 
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Citrajs-Fmit Insect Inyestlgatlons in Louisiana: 

Ol>J€Ct, — To investigate and test various methods of controlling injurious 
citrus insects in Louisiana. 

Procedure. — Careful study is made of the Argentine ant as regards its 
habits and injuries to citrus trees. Methods of control are under con- 
sideration, such as the spraying and banding of trees, ditching, and 
destruction of ant colonies. Incidentally other insects affecting tropioil 
and subtropical fruit trees will be given consideration. 

Cooperation. — Local grove owners. 

Location. — New Orleans, La. 

Date l)€gun.— 1913. 

Results. — Methods of controlling the Argentine ant as it affects citrus trees 
are advised ; these have been found of sufficient promise to be now made 
the subject of general orchard tests. 

Prol)ahle date of corwpletion. — July 1, 1919. 

Assignment. — J. R. Horton. 

Proposed expenditures, 1915-16. — $4,000. 

Investigations of Insects Affecting Tropical and Sabtropical Fruits o4 
Plants in Greenhouses: 

Object. — To perfect economical and effective commercial methods of con- 
trolling insects affecting tropical and subtropical fruits and plants In 
greenhouses Life-history studies will be undertaken when necessary. 

Procedure. — Suitable greenhouses are to be selected for testing the principal 
means of control, namely, fumigation, arsenicals, and sprays. 

Cooperation. — Federal Horticultural Board, Bureau of Plant Industry, and 
Bureau of Chemistry. 

Location. — Washington, D. C. 

Date begun.— 1915. 

Probable date of completion. — ^July 1, 1919. 

Assignment. — E. R. Sasscer. 

Proposed expenditures, 1915-16.— %2,5O0. 

Inrestigations of Miscellaneous Subtropical Insects: 

Object. — ^To investigate unusual outbreaks of injurious insects affecting 
tropical and subtropical plants. 

Procedure. — This work is directed from Washington, D. C, and consists 
mainly in correspondence and in investigations of unusual outbreaks of 
insects affecting subtropical plants. Incidentally, other insects affecting 
tropical and subtropical fruit trees will be given consideration. 

Location. — ^Work directed from Washington, D. C. 

Date begun.— 191S. 

Results. — ^The allotment for this work Is used as a reserve fund. During 
the past year the allotment was turned over to other investigations, in 
view of the fact that there was no occasion for its use in controlling 
unusual outbreaks of insects affecting citrus trees. 

Probable date of cotnpletion. — July 1, 1919. 

Assignment. — Special assignment as needed. 

Proposed expenditures, 1915-16. — $300. 
Total, Tropical and Sabtropical Fruit Insect Inyestigations, $21,500. 

[BMMrch.] 

BEE-CULTURE INVESTIGATIONS. 
Supervision : 

Object. — To supervise the reseda rch activities and carry on adminlstratlTe 

and clerical work necessary for their proper conduct. 
Location. — Washington. D. C. 
Date begun. — About 1881. 
Assignment.-B. F. Phillips. 
Proposed expenditures. 1915-16.— $2,^). 

Wintering of Bees: 

(a) Reaction to Winter Changes — 
Object.— To determine the various methods by which bees respond to 

changes in external temperature and other environmental factors. 
Procedure.— Careful records are kept of the temperature changes In tne 

colony and hive in conjunction with records of climatic conditions Bor- 
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• 
Wintering of Bees— Continued, 
(a) Reaction to Winteb Changes — Continued. 

rounding them. The changes due to temperature have been studieil, and 
meteorological and other environmental factors are now being taken up. 
The observations so far deal especially with temperature changes due to 
environmental factors. 

Location. — ^Drummond, Md. 

Date fre^un.— 1912. 

Results. — ^The reactions of the normal colony to changes in external tem- 
perature and the effects of various irritations determined; published in 
Department Bulletin 93. The effects of wind velocity and constancy and 
of changes in humidity of the air immediately surrounding the bees have 
been determined; not yet published. A large mass of data has been 
obtained, which is being worked up as rapidly as possible. 

Probable date of completion. — 1918. 

Assignment. — E. F. Phillips, George S. Demuth. 

Proposed expenditure, 1915-16.—i2,900. 
(6) Case During Winter — 

Object. — ^To determine the best methods of caring for bees during winter 
in all sections of the United States. The purpose of this investigation 
is to determine the conditions under which bees do the least work in 
winter, thus conserving their vitality for spring activities. 

Procedure. — Prom the records of activities of colonies in the cellar and of 
those packed and protected in various ways from adverse weather condi- 
tions out of doors the optimum environmental conditions are determined. 

Location. — Drummond, Md. 

Date begun.— 1912. 

Results. — Same as preceding subproject. The practical phases have not 
been discussed in publications, but the data now at band when fully 
worked up will yield certain definite practical results. Some of these 
details will be prepared for publication in the near future. 

Probable date of completion. —WIS. 

Assignment. — E. P. Phillips, Geotge S. Demuth. 

Proposed expenditure, 1915-16.-^2,900. 

Iterelopment of Bees: 

Object. — To investigate the morphology of the larva from the hatching of 

the egg to the beginning of pupation. 
Procedure. — Normal larv» are prepared and microscopically studied. Some 

details of physiology are also investigated, especially those which have 

to do with beekeeping practice. 
Location.— Drummond, Md. 
Date begun.— lOlS. 
Results. — ^This is a continuation of the Investigation of the development of 

the bee in the egg, the results of which are to be published in book form. 

The work on the development of the larva is still under way. 
Probable date of completion. — 1915. 
Assignment. — James A. Nelson. 
Proposed expenditure, 1915-16. — $1,S00. 

Sense Orgrftos of Bees: 

(a) Influence of Odoss on Activity — 

Ol)ject. — To study the influence of odors on the activities of the individual 
bees and of the entire colony, especially those produced by the bees 

. themselves. The sense of smell is of primary importance in a study of 

" the activities of bees. 

Procedure. — Ebcperimental work with bees under control conditions to elimi- 
nate or intensify normal odors. 

Location. — Drummond, Md. 

Date begun.— lOlS. 

Results. — The various odors of the colony have been differentiated more 
clearly than formerly. No published results. 

Probable date of completion. — 1016. 

Assignment. — N. E. Mclndoo. 

Proposed expenditure, 1915-10.-^100. 
(6) Strdctube and Functions — 

Object. — ^To determine the structure and functions of the sense organs of 
the bee as a foundation for a study of bee behavior. 
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Sense Orgukn of Bees — Continued. 

(5) Structure and Functons — Continuecl. 

Procedure. — *I^he various sense organs are being located on all parts of 

the bee and their microscopic structure studied. Experiinental evidence 

as to their function is being obtained. 
Location, — Drummond, Md. 
Date begun.— 1913. 
Re8Ult8.— The structure of the olfactory organs has been determined and 

results published in a technical journal. The organs on the mouth parts 

have also been studied. 
Probable date of completion. — 1918. 
AaHgnment. — N. E. Mclndoo. 
Proposed expenditure, 1915-16.-^600, 

Eifeets on Bees of Spraying Fruit Trees: 

Object, — To determine whether bees are killed by spraying fruit trees for 
codling-moth control; and, if so, through what means and under what 
conditions. 

Procedure.— Observations of colonies of bees will be made in or near 
sprayed orchards. 

Location. — Various bureau fleld stations. 

Date begun. — 1914. 

BesMlta, — In 1914 orchards were purposely sprayed in full bloom to de- 
termine how bees are killed by arsenicals. In 1915 observations were 
made under conditions of commercial spraying. Final results not yet 
obtained. 

Probable date of completion. — 1916. 

AaHgnment. — N. E. Mclndoo. 

Propoaed expenditure, 1915-16.-^400. 

Diseases of Bees: 

(a) Etiology of Bee Diseases — 
Object. — To determine the causes of the diseases of bees. 
Procedure, — Bacteriological examinations are made of diseased material 

and inoculation of healthy colonies made with various microorganisms. 
Location, — Washington, D. C. 
Date begun.— 1907. 

Probable date of completion. — September, 1916. 
Aaaignm^nt.—G, F. White. 
Propoaed expenditure, 1915-16.-92,000, 

(6) Distribution and Control of Bee Diseases — 

Object. — ^To learn where the various bee diseases are now located and to 
devise means of treatment and control. 

Procedure, — Suspected material from various localities is examined; co- 
operation is maintained with beekeepers in the improvement of apiaiy 
inspection; experiments are under way on the treatment of diseased 
colonies. 

Location. — Drummond, Md. 

Date begun.— 1907, 

Reaulta. — The distribution of American foul brood and European foul brood 
is known and results will soon be published. Apiary inspection has beoi 
greatly increased through the activities of the office. 

Probable date of completion, — ^1918. 

Aaaignment. — ^A. H. McCray. 

Propoaed expenditure, 1915-16. — $2,000. ^ 

Wax Produetion: 

Object. — To determine the optimum conditions under which wax is 
secreted by the bees. 

Location, — Austin, Tex. 

Date be^fun.— 1913. 

Reaulta, — Preliminary experiments only have so far been made. The wort 
has been discontinued until such time as more attention can be devoted to 
it at the bureau bee-culture laboratory. Funds are not now available 
for an extended study. 

Aaaignment. — D. B. Casteel. 

Propoaed expenditurca, 1915-16. — Xo allotment; work temporarily sus- 
pended. 
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Surey im Beekeeping: 

Object. — ^To survey a State by counties to determine sources and character 
of honey, time of honey flow, manipulations needed to obtain maximum 
returns, and the present status of beekeeping. 

Procedure. — ^A preliminary inspection trip through the State will be made, 
visiting leading beekeepers to obtain general information on the subjects 
mentioned under " Object" Using this information as a basis, a careful 
survey of a given county for detailed information will be made, with the 
assistance of the county agent and interested beekeepers. Upon com- 
pletion of the work in one county, similar work will be taken up in an- 
other county, noting differences in condition, in flora, altitude, etc. Upon 
completion of the work for the State, the data obtained will be put in 
bulletin form, giving results of the survey with reference to possibilities 
of beekeeping and methods to be practiced. 

Cooperation. — States Relations Service. 

Location. — Headquarters, Washington, D. C. Location of field work not 
yet determined. 

Date 66^«n.— 1915. 

Assignment. — B. F. Pliillips. 

Proposed expenditures, 1915-16. —fOOO. 

Total, Bee-Culture InTestigations, $16,86a 

[BeMarch.] 
MISCELLANEOUS INSECT INVESTIGATIONS. 

SUPERVISION. 

Sttperrision: 

Object. — To supervise the Investigations and carry on administrative and 

clerical work necessary for their practical conduct. 
Location. — Washington, D. C. 
Date 6e^i«n.— 1879. 

Assignment.— Lt. O. Howard, W. D. Hunter. 
Proposed expenditures, 1915-16. — Cost nominal ; work Incidental to the ' 

project " General Administration." 

IDENTIFICATION AND CLASSinCATION OF INSECTS. 

Identifleation and Olassifleatioii of Inseets: 

Object. — Identiflcation and classiflcation of insects, including anatomical 
and biological work of a general character. The work under this project 
forms the basis for many of the investigations -of the bureau. It supplies 
the fundamental information necessary before fleld investigations can 
be prosecuted. It also provides a r^erence section for the compari- 
son of specimens and aids State entomologists and others in the general 
promotion of entomology and the control of Injurious species. 

Procedure. — Competent specialists are placed in charge of the collections 
at the U. S. National Museum, who determine all material which is 
sent In. Practically every year some unexpected and unusual outbreak 
occurs, frequently of some insect which has not been carefully studied, 
making It necessary to conduct Immediate fleld Investigations. Such 
funds as are needed for this emergency investigation are as a rule drawn 
from this allotment, and the special experts of the identification-work 
assignment are used in such cases so far as possible. 

Cooperation. — U. S. National Museum, which houses the collections and 
provides working rooms. 

Location. — Washington, D. C. 

Date begun.— ISdl. 

Results. — Used in correspondence, in publications of the bureau, and by 
employees engaged in biological studies in the field. 

Assignment. — Nathan Banks, A. N. Caudell, H. G. Dyar, Otto Heldemann, 
Frederick Knab, Theodore Pergande, E. A. Schwa rz, RoUa P. Currie^ 
and A. A. Glrault. 

Proposed expenditures, 1915-16.— ^2Q,411. 
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INVESTIGATIONS OF INSECTS AFFECTING THE HEALTH OF MAN. 

Eradication of Spotted-Fever Tick in Montana: 

Ohject. — To reduce or eradicate spotted fever In the Bitter Root Valley 
of Montana by control of the tick which transmits It. 

Procedure, — Systematic weekly dipping of large domestic animals in the 
lower half of the Bitter Root Valley will be carried on during the 
months when the adult ticks are present on hosts. Careful observatioDS 
will be made during the work to ascertain the best conditions for dip- 
ping and all possible modifications of the methods that may be more 
efficient. Careful biological studies of the ticks are made and also 
seasonal studies. Educational work is carried on incidentally, to en- 
lighten the farmers regarding the dangers of the tick and the best 
methods of getting rid of it. Experim^its with spring and fall burning 
over of pastures are made to test the effect on tick destruction and 
ultimate control. The killing of ground squirrels and other rodents that 
act as hosts for the immature stages of the tick is encouraged. 

Cooperation. — Montana State Board of Entomology, State Entomolo- 
gist of Montana, Public Health Service, Bureau of Biological Surrey, 
and State Board of Health of Idaho. 

Location, — Bitter Root Valley, Mont. 

Date 6ei7t*n.— 1913. 

Results, — Considerable progress has been made In the extermination of 
the ticks, and the work has been received very favorably by the people 
in the Bitter Root Valley. 

Assignment.— W. D. Hunter, R. A. Cooley, W. V. King. 

Proposed expenditures, 1915-16. — $8,319. 

Relation of Malaria Mosquitoes to Agriculture in the South: 

Object. — To determine the requirements for the protection of individuals on 
plantations and elsewhere against malaria mosquitoes. 

Procedure. — An estate of 20,000 acres situated at Mound, La., has been 
selected for an intensive study of mosquitoes of that region and their 
relationships to agricultural problems. Comparative studies will be 
made at other points. 

Cooperation. — Maxwell- Yerger Plantation Co., Mound, La. 

Location. — ^Mound, La. ; Scott, Ark. ; and points in Mississippi. 

Date hegun.—im^. 

Results. — A careful preliminary' survey has already been made of the 
plantation and the past malarial history correlated with the productive- 
ness of the plantation. A careful estimate has also been made, based 
upon observations of the actual cost of malaria to one of the plantation 
units in the reduction of productiveness. 

Assignment.— T>. L. Van Dine, A. H. Jennings, H. H. Kimball, J. K. Thi- 
bault, jr. 

Proposed expenditures, 1915-16. — $7,010. 

Honse-Fly Control in Manure: 

Object . — To determine means of controlling the house fly in manure \%ithout 
destroying the fertilizer value. 

Procedure. — liarge-scale experiments with various chemicals are being 
conducted at various places. Manure treated with these chemicals is 
later tested for its fertilizer value by analysis and also by field tests. 

Cooperation. — Bureaus of Chemistry, Plant Industry, and Animal Indus- 
try; the Maryland Agricultural College; and the Louisiana State Sugar 
Exi>eriment Station. 

Location. — Drummond, College Park, and Bethesda, Md. ; New Orleans, La. 

Date begun.— 191S. 

Results. — The experiments have proved the efficacy of borax in manure 
which is not to be used in fertilizing, and of hellebore In manure to be 
used as a fertilizer. 

Assignment. — R. H. Hutchison. 

Proposed expenditures, i9i5-i6\— $2,550. 
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Toiftl, Inyestigations of Inseets Aifecting the Health of Man, $20,379. 

Control of the Hoiue Fly and Other Inseets in Establishments OperatinfT 
under Federal Meat Inspection: 

Object — ^To (lovlso plans for the control and eraflication of the house fly 
and other Insects under the special conditions existing in establishments 
operating under Federal meat inspection. 

Procedure. — After a tour of inspection of the larger meat-packing establish- 
ments an agent will be established at Fort Worth, Tex., to' Inaugurate 
S|>ec:lal stiidi«?s Mini experiments in the control of all insects found in and 
around packing' houses. The breeding work will be done at the laboratory 
at Dallas, Tex. 

Cooperation, — Bureau of Animal Industry and establishments operating 
imder Federal meat Inspection. 

Location, — Fort Worth and Dallas, Tex.; Chicago, 111.; Kansas City, Mo.; 
Omaha, Nebr. 

Date 6r7y«/i.— April 10. 19ir\ 

As8ignm(mt. — F. C. Bishopp and E. W. Lnake. of the Bureau of Entomology, 
and George H. Shaw, of the Bureau of Animal Industry. 

Proposed ewpenditures, J.9/5-i6*— $2,500. 

INVESTIGATIONS OF INSECTS AFFECTING THE HEALTH OF ANIMALS. 

Life-History Inrestigations of Gattle-Ferer Tiek: 

Object. — To obtain Information that will be of material use in the general 
work of eradicntinit of the cattle tick fr(«m the United States now under 
way and in the reduction of the number of the pests in regions that can 
not be reached for many years by the general plan of eradication. 

Procedure, — The* host relation, distribution, and longevity of the tick in its 
various stages are being studied. In this work a number of experimental 
animals are used to determine host relations and length of developmental 
Ijeriods. 

Cooperation. — Tennessee and Louisiana experiment stations. Bureau of 
Aniu.al Industry, and individual cattle owners in the State of Texas. 

Location. — Dallas, Victoria, and Uvalde, Tex. 

Date bei(«n.— 1904. 

He6nUs.—.\ very t-'omploto and eflit^.ient J?^>«teiu of eradication by pasture 
rotation nnd improved methods of eradication by insecticides have been 
devi!?ed. 

Assignment. — F. C. Bishopp, D. C. Parman, J. D. Mitchell. 

Proposed expenditures, 1915-16,-^2,000. 

inrestiiTAtions of Ticks Other than Cattle Ticks and Spotted-Fever Tiek: 

Object, — ^To determine the relation of these pests to other hosts, the biology 
of the species, and feasible means of controlling them. 

Procedure. — ^This project is divided into subprojects as follows: (1) The 
fowl tick, (2) the Splnose ear tick, (3) the Lone Star tick, (4) the 
winter tick, (5) the Gulf coast tick, and (6) other species. The life 
histories, habits, host relation, and seasonal histories of each species is 
being worked out. In this work various host animals are infested and 
the development of the ticks noted, the length of the various develop- 
mental periods when not on hosts determined, and the period necessary to 
destroy by starvation obtained. Methods by which these injurious species 
are likely to be spread are also being considered. 

Cooperation. — Cooperation has been arranged by the Bureau of Animal In- 
dustry to Investigate the possible occurrence of Spirochetosis of fowls in 
the United States, to determine the effects of killing mixtures found to 
be favorable tickicides upon the health of the host, and to determine the 
extent to which these mixtures can be used in the practical work of 
control. 

Location. — Dallas, Victoria, and Uvalde, Tex. ; Bitter Root Valley, Mont. 

Date bei^un.— 1906. 

Results, — The life histories of several ticks have been quite completely de- 
termined and extensive bulletins published. 

Assignment.— T. C. Bishopp, H. P. Wood, J. D. Mitchell, E. W. Laake, D. C. 
Parman, W. E. Dove. 

Proposed expenditures, 1915-16. — $1,920. 
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Stable Fly: 

Object, — To study the life history of the stable fly and to devise methods of 
control by artificial and natural means. 

Procedure. — ^All features of the life history of the pest are studied to deter- 
mine where attack can be directed against it. Bspedal attention Is 
directed to local outbreaks. Observations will be made in localities 
where pernicious anemia of horses is known to occur, in order to estab- 
lish, if possible, the relationship of the abundance of these flies to the 
acuteness of the disease. The investigation of the utilization of para- 
sites and practical control measures will be conducted. 

Cooperation, — CJooperation is arranged with the Bureau of Animal Industry 
to determine the extent to which Texas fever becomes acute as a result 
of the attack of this fly, and also, if possible, to determine the relation- 
ships of pernicious anemia to horses. Cooperation has also been ob- 
tained with the Hawaiian Experiment Station by breeding and shipping 
parasites to that station: 

Location. — Dallas, Tex. 

Date 6eflrt/n.— 1912. 

Results. — ^The utility and means of propagation of certain parasites have 
been determined. 

Assignment. — F. C. Bishopp. 

Proposed expenditures, 1915-16.— $lfiO0. 

Serew Worms: 

Object. — ^To determine the various species of flies which attack animals 
and man, causing various types of myiasis, and the conditions favoring 
such Infestation ; to determine the life' histories, seasonal activity, and 
habits of these flies, and to test methods of control. 

Procedure. — Larvce from infested animals and man are collected and 
reared and the character and conditions prior to infestation studied. 
Experiments will be conducted to test the relative etfectiveness of differ- 
ent repellents on various species of screw-worm flies. The Bureau of 
Animal Industry will cooperate in experiments in the destruction of the 
larvae in living animals. 

Cooperation. — Bureau of Animal Industry and various physicians. 

Location. — Dallas, Tex. 

Date begun. — 1914. 

Results. — Only preliminary observations have been made. 

Probable date of completion. — 1920. 

Assignment. — F. C. Bishopp. 

Proposed expenditures, 1915-16. — $500. 

Horseflies: 

Object. — ^To determine feasible means of controlling the various species of 
horseflies, and thus reducing the annoyance to man and animals and 
the dangers of spreading anthrax among animals and to man. 

Procedure.— The extent of loss due to horseflies by disease transmission, 
worry, and other factors will be studied. The life histories of all spedee 
will be Investigated and practical methods of control determined. 

Cooperation. — Bureau of Animal Industry and State Board of Health of 
Texas. ^ 

Z,oca«<on.— Dallas, Tex., and various points in Montana, North Dakota, 
and South Dakota. 

Date begun.— 1914. 

Results. — Only preliminary studies have been made. 

Probable date of completion. — 1920. 

Assignment.— W. B. Dove. 

Proposed expenditures, 1915-16. — $1,000. 

Object. — ^To devise and improve methods of horn-fly control especially 

applicable to conditions in the South. 
Procedure.— The life history and habits are being studied, and the longevity 

of adults and method of hibernating are being given particular attention. 

Special attention is given to the value of systematic coUecting and spma- 

ing of manure on fields at dairies. Tests are being made oi the utiliia- 
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Horn Fly— Continued. 

tion of mannre-inhabiting insects which either destroy the Immature flies 
directly or cause the drying out of the manure and their destruction 
thereby. 

Cooperation, — The Bureau of Animal Industry will cooperate by conduct- 
ing studies of the effects of substances applied to animals and in deter- 
mining the effects of attack on milk and beef production. The Porto 
Rico Experiment Station collects and forwards insects found useful in 
combating the horn fly. 

Location, — Dallas, Tex. 

Date begun.— 1914. 

Results. — Only preliminary results have been obtained. 

Probahle date of completion. — 1920. 

AsHffnment, — F. C. Blshopp. 

Proposed expenditures, 1915-16. — 1500. 

Ox Warbles: 

Object. — To determine the present status of ox warbles In the United States 
and to invest Igute the life histories, habits, and seasonal histories, as well 
as the distribution of these species. 

Procedure. — This work will be mainly conducted at dairies near Dallas, 
Tex., and on ranches In the vicinity of Uvalde and Victoria, Tex., where 
warbles can be obtained directly from the animals and their life histories 
and the effects of injury studied more accurately. 

Cooperation. — The effect of extracting the larvse and dipping the host will 
be studied by the Bureau of Animal Industry. 

Location. — Dallas, Uvalde, and Victoria, Tex. 

Date begun.— 191L 

Results. — Only preliminary Information has been obtained. 

Probable date of completion. — 1920. 

Assignment. — F. C. Blshopp. 

Proposed expenditures, 1915-16.— 9200. 

Chleken Flea: 

Object. — To accumulate information on the life history, habits, distribution, 
and injuriousness of the insect and bow it may be controlled. 

Procedure. — The life-history work will be conducted in cage experiments, 
using chickens, dogs, and rabbits as hosts. Various methods of treating 
the chicken yards and also the animals will be studied. 

Cooperation. — ^The Bureau of Animal Industry will cooperate in work 
relating to the treatment of animals. Various individuals are cooperating 
by sending In host and locality records and other valuable information. 

Location.— D&neiS, Tex. 

Date begun. — 1914. 

Results, — Only preliminary results have been obtained. 

Probable date of completion. — 1920. 

Assignment. — F. C. Blshopp. 

Proposed expenditures, 1975-16.— $200. 

Mlseellaneous Inseets Affeeting Lire Stoek: 

Object. — ^To devise means of control of various Insect pests affecting live 
stock, including bot flies, buffalo gnats, the chicken bug of the Southwest, 
chicken mites, and other animal and poultry insects. 

Procedure. — Information will be gathered as opportunity offers from time 
to time, especially during outbreaks of the various pests. 

Cooperation. — Bureau of Animal Industry. 

Location. — Dallas. Tex. 

Date 6ei7«n.— 1912. 

Results. — Considerable preliminary information has been gathered. 

Assignment. — F. C. Blshopp. 

Proposed expenditures, 1915-16.^-^250. 

Total, Investigations of Insects Affecting the Health of AnLlmals, |7,670. 
Total, Mlseellaneons Insect Investigations, $54,520. 
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INVESTIGATION OF THE MEDITERRANEAN FRUIT FLY. 

Supervision: 

Object. — Genejral control and direction of the various projects and the con- 
duct of tlie administrative office. 

Location. — Washington, D. C. 

Date begun. — 1912. 

Assignment. — C. L. Marlatt. 

Proposed expenditures, 1915-16.-^6,000 (research, $2,000; regulation, 
$3,000). 

[Reffalatlon.] 

Control of Foreign Fruits Offered for Entry : 

Object. — Inspection and regulation of entry of fruit imported into the 
United States from Mediterranean and other countries in which the fruit 
fly is known to occur. 

Procedure. — Fruits likely to be infested with the fruit fly are Inspected at 
various ports of entry. 

Cooperation. — Federal Horticultural Board, United States postal service 
and customs service. State inspectors, and inspection services of foreign 
countries. 

Location. — Washington, D. C, and ports of entry. 

Date begun.-'1912. 

Results. — The information gained as to the possibility of the fruit fly en- 
tering the United States with Imported fruits will be used as a basis for 
the necessary quarantine. 

Assignment. — C. L. Marlatt. 

Proposed expenditures, 1915-16.-^,000. 

Control of Export Hawaiian Fruit: 

Object. — Inspection and certification of pineapples and bananas for export 
from Hawaii to the mainland of the United States under quarantine 
No. 13, and general enforcement of that quarantine. 

Procedure. — Ranches from which pineapples and bananas are to be exported 
to the mainland of the United States are inspected and certified. Fruits 
entering the ports of the Pacific coast are inspected in coojieratlon with 
the Federal Horticultural Board. 

Cooperation. — Hawaiian Territorial Board of Agriculture, State inspectors, 
and United States postal service and customs service. 

Location. — Honolulu, Hawaii ; San Francisco, Cal. ; and other Pacific ports. 

Date begun.— 1012. 

Results. — Full control effective under regulationa 

Assignment. — E. A. Back. 

Proposed expenditures, . iP J 5-i6.— $10,000. 

[Research.] 

Investigations of Foreign Fruit Offered for Entry : 

Object. — Investigations of fruits likely to be imported into the United States 
from Mediterranean or other countries in which the fruit fly is known to 
occur, as a basis for any necessary quarantine action. 

Procedure. — Inspection is made of fruits originating in various Mediter- 
ranean countries in which the fruit fly is known to occur. 

Cooperation. — Federal Horticultural Board. 

Loc«ff/)n.— Washington, D. C, and ports of entry in foreign countries. 

Date begun.— 1912. 

Results.— Dntsi in Department Bulletins 134, " Citrus Fruit Insects in Medi- 
terranean Countries." and 161, "The Mediterranean Fruit Fly in Ber- 
muda.*' 

Assignment. — C. L. Marlatt. 

Proposed expenditures, 1915-16. — $5,700. 

Life-History Studies of the Fruit Fly: 

Object. — To study the life history of the fruit fly in relation to Its hosts, 
looking to means of control. Including temperature studies and coopera- 
tion In the distribution of parasites introduced from foreign countries. 

Procedure.— ThQ usual methods adopted in life-history studies are followed, 
including a study of the preferred hosts of the fruit fly. Various means 
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Llfe-Hlstory Stadies of the Fruit Fly—Continued. 

of control are under consideration, and parasites as they are introduced 
are kept under observation. 

Cooperation. — Hawaiian Territorial Board of Agriculture. 

Location. — Honolulu, Hawaii. 

Date heffun,—1912. 

Results. — Life-history and temperature studies are well advanced. The 
following publications have appeared during the past year : '' Suscepti- 
bility of Citrous Fruits to the Attack of the Mediterranean Fruit Fly," 
Journal of Agricultural Research, vol. 3, No. 4; "Life History of the 
Mediterranean Fruit Fly from the Standpoint of Parasite Introduction," 
Journal of Agricultural Research, vol. 3, No. 5. 

Probable date of completion. — 1919. 

Assiffnment. — E. A. Back. 

Proposed expenditures, 1915-16. — $7,500. 

Total, Investigations of the Mediterranean Fruit Fly, $33,200 (research, 
$15,200; regulatory, $18,000). 

GIPSY MOTH AND BROWNTAIL MOTH INTESTIGATI0N8. 

SUPERVISION. 

Sapervision : 

Object. — To supervise and direct the scientific and practical activities and 
business affairs of the gipsy moth and brown-tail moth investigations, in- 
cluding miscellaneous office, laboratory, and storehouse exi)en8es, general 
supplies, and fixed charges which can not be readily prorated against 
the various projects, such as requisitions and accounts, rents, and express, 
freight, telegraph, and telephone charges. 

Cooperation. — Federal Horticultural Board, Forest Service, and various 
State entomologists, foresters, and nursery inspectors. 

Location. — Principal office, Boston, Mass. Principal laboratory, Melrose 
Highlands, Mass. The Infested territory covers about one-third the area 
of New England ; isolated colonies occur also in New York and Ohio. 

Date begun.— 1906. 

Assignment. — A. F. Burgess. 

Proposed expenditures, 19i5-i 6.— $20,860 (research, $17,086; regulation, 

CBeMarcli.1 
LABORATOBT AND FIELD INVESTIGATIONS. 

buects Parasitic on Moths: 

Object. — To study the habits and life histories of the imported parasites and 
natural enemies of the gipsy and brown-tuil moths; to determine the 
extent to which these parasites are increa^ng under field conditions in 
this country and ascertain their values as enemies of the Insects con- 
cerned ; also to collect and colonize the beneficial species in areas where 
they do not now exist in the infested territory. 

Procedure. — Parasites and natural enemies of the gipsy moth and brown- 
tail moth have been introduced into New England from European coun- 
tries and Japan. Colonies have been liberated in the worst infested 
areas in the field, and collections are made from year to year in order 
to determine the Increase or decrease of the parasites and their hosts, 
and also for the purpose of securing material for liberating colonies in 
parts of the infested region where these beneficial species do not exist 
In connection with this work it is necessary to study carefully the Ufe 
histories and habits of the natural enemies concerned, in order that the 
work may be carried on intelligently. The interrelations betwefen the 
parasites and their hosts, as well as factors in this country which may 
be responsible for decrease in parasitism, must also be carefully investi- 
gated. 

Cooperation. — State experiment stations, entomologists, and moth superin- 
tendents in Maine, New Hampshire, Vermont, Massachusetts, Rhode 
Island, and Connecticut. 

Location. — Portland, Me. ; Melrose Highlands, Mass. ; and a large number of 
localities in the New England States, where parasitic material has been 
liberated. PoorrT^ 
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Insects Parasitic on Moths — Contlnned. 

Date ftcflrun.— 1906. 

Results. — Information has been disseminated as to the character and habits 
of the parasites imported and their vslue in moth control. The introduc- 
tion feature of the work is practically completed. 

Assignment. — J. N. Summers, S. S. Grossman. 

Proposed ewpenditures, 191&-16, — $25,000. 

Natural Increase of the Gipsy Moth nnder Field Conditions: 

Object. — ^To determine the natural increase of the gipsy moth under field 
conditions and the relation of food plants, natural enemies, etc., to the 
control of this insect. 

Procedure. — Studies are being made in about 200 selected infested areas, in 
order to determine the natural increase of the gipsy moth under field 
conditions. Selections are made in different types of woodland in places 
where parasites have been Introduced, to check against other localities 
where none existed. The effect of defoliation on tree growth is carefully 
noted and definite records kept from year to year on the increase or 
decrease of the moth under field conditions. 

Location. — Maine, New Hampshire, and Massachusetts. 

Date legwn.— 1911. 

Results. — Several relations of natural enemies to moth Increase determined. 

Probable date of completion. — February 1, 1917. 

Assignment. — C. W. Mlnott. 

Proposed expenditures, 1915-16. —$20,000. 

Feeding Habits of the Gipsy Moth: 

Object. — ^To determine the feeding habits of gipsy-moth larvse in all stages 
and the food plants upon which this species can not develop. 

Procedure. — This work has be«Q carried on by means of feeding gipsy- 
moth caterpillars In each stage on the common plants which occur in New 
England. The results of this work are checked by field observations. 

Location. — Melrose Highlands, Mass. 

Date begun.— 1912. 

Results. — The relation of food plants to the increase of the gipsy moth has 
been partially determined. A report covering most of the experiments is 
now in press. 

Probable date of completion. — January 1, 1916. 

Assignment. — F. H. Mosher. 

Proposed expenditures, 1915-16.— HyOOO. 

Relation of Wilt to Gipsy-Moth Control: 

Object. — To determine the identity of the disease known as the "wilt" 
and Its relation and effect on the increase of the gipsy moth. 

Procedure. — ^Technical laboratory studies are being carried on to determine 
the identity of the organism. Field observations to determine the rela- 
tion of temperature and humidity to the prevalence and increase of the 
disease are also undertaken during the summer. 

Cooperation. — Bussey Institution of Harvard University. 

Location. — Melrose Highlands and Forest Hills, Mass. 

Date begun.— 'im2. 

Results. — Information has been secured on the dissemination of this dis- 
ease; also much information as to its identity. 

Probable date of completion. — January 1, 1917. 

Assignment.— B,. W. Glaser, J. W. Chapman, A. W. Young. 

Proposed expenditures, 1915-16.— $8,000. 

Secondary Inseets: 

Object. — To determine the effect of secondary insects on trees that have 
been defoliated by the gipsy moth. 

Procedure. — This work is beinp carried on principally through field ob8e^ 
vations, which are made as opportunity permits in the infested area. 
Records of injury to trees are being collected, a considerable amount of 
data is being secured in the field, and a few laboratory exi)eriments on 
the life histories of secondary Insects are being conducted. 

Location. — Selected areas In Maine, New Hampshire, and Massachusetts. 

Date begun.— 1913. 

Results. — ^The relation of secondary insects to the death of defoliated trees 
has been partially determined. 
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SMondary Insects — Continued. 

Probable date of completion. — 1916. 
A9%%gnment. — H. A. Preston. 
Proposed expenditures, 19J5-I6, — $700. 

Dispersion of Gipsy Motli: 

Object. — ^To determine the means by which the gipsy moth spreads to new 

territory. 
Procedure. — ^The information in regard to the dispersion of the gipsy moth 

is secured principally by using large screens coated with "tanglefoot," 

upon which are caught small caterpillars of the gipsy moth that are 

transported by the wind. 
Location. — Selected areas in Maine, New Hampshire, and Massachusetts. 
Date begun.^1911. 
Results. — The relation of air currents to the dispersion of gipsy-moth 

caterpillars has been determined; published in Bureau of Entomology 

Bulletin 119. 
Probable date of completion. — ^1916. 
Assignment. — C. W. CJolUns. 
Proposed expenditures, 1915-16. — ^$4,000. 

Introdnetion of Natural Enemies: 

Object. — To carry on such work In foreign countries as may be necessary to 
"orii^o ir-fiirrl oueuilt's (»r !iiforii>ntioii (»h parasites and diseases of the 
brown- tail and gipsy moth. 

Procedure. — ^Arrangements will be made, if possible, to secure collections 
of certain parasites of the gipsy and brown-tail moths, which have been 
received only in small numbers. 

Cooperation, — Entomologists in foreign countriea 

Date begun.^iW^. 

Results. — ^About SO species of parasites and natural enemies have been 
introduced, and of these 7 species are increasing and assisting in con- 
trolling the gipsy moth and the brown- tail moth. 

Assignment. — A. F. Burgess. 

Proposed expenditures, 1915-16.— $2,000. 

Testing Inseetieides and Material for Banding Trees: 

Object. — ^To test new insecticides and methods of spraying or banding trees, 
in order to enable control work to be carried on more efficiently and 
economically. 

Procedure. — New insecticides will be given field and laboratory tests for 
the purpose of determining whether the use of any of them is feasible. 

Location. — Melrose Highlands, Mass. 

Date begun.— ^914. 

Assignment. — ^A. F. Burgess. 

Proposed expenditures, 1915-16.-^2,000. 

Total, Laboratory and Field Investigations, $67,500. 

SCOUTING AND EXTERMINATION WORK. 

Seonting and Extermination Work: 

Object. — To determine the area infested by the gipsy moth and the brown- 
tail moth, for the purpose of preventing the spread of these insects and 
to apply exterminatire measures in the territory where the best results 
can be secured in suppressing these pests. 

Procedure. — Careful examinations are made by trained men of the towns 
immediately outside the area known to be infested by the gipsy moth, in 
order to determine the spread of this insect. In the region from Lake 
Winnepesaukee to Long Island Sound the towns along the infested border 
are carefully treated each year, in order to hold back the spread of in- 
festation as much as possible. Careful examinations are made of isolated 
colonies outside the solid infested area in New T^ngland, and treatment 
is applied whenever the States concerned are unable to bear the expense 
of all the work. 

Cooperation. — State entomologists, foresters, and moth superintendents in 
the States concerned. 

Location. — New England, New York, New Jersey, and Ohio. 
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Seouting and Extermination Work— Continued. 

Results, — ^The spread of the gipsy moth is determined annually, and many 

infestations in the outside territory have been exterminated. 
Assignment. — L. H. Worthley. 
Proposed expenditures, i5i5-i5.— $164,360. 

RELATION OF SILVICULTURE TO GIPST-MOTH CONTROL. 

Relation of Silriealture to Gipsy-Motli Control: 

Object. — To determine the relation of silvicultural condition to gipsy-moth 
infestation, and to demonstrate the best methods of handling forest 
growth so as to render it unfavorable to gipsy >moth attack ; to determine 
the most profitable utilization of products cut 

Procedure. — In order to carry on this work sample plats have been selected 
and thinned to different i^ercentages of favored and unfavored food. 

Cooperation. — Forest Service, State foresters, entomologists, and moth 
superintendents in the infested territory. 

Location. — Selected wood lots in the infested territory in Maine, New Hamp- 
shire, Vermont, Massachusetts, Rhode Island, and Connecticut 

Date begun.— 1913. 

Results. — ^Experiments have not been conducted for a sufficient length of 
time to show permanent results. 

Assignment. — G. E. Clement. 

Proposed expenditures. 1915-16.-^11,000. 

rRcffulation.] 
QUARANTINE AND INSPECTION OF NURSERY, FOREST, AND QUARRY PRODUCTS. 

Quarantine and Inspection of Nursery, Forest, and Quarry Products: 

Object. — To provide for the inspection of plants and forest and qoarry 
products in order to prevent the dissemination of the gipsy moth and the 
brown-tail moth from infested areas. 

Procedure. — AH products mentioned above are inspected by competent as- 
sistants and certified to be free from gipsy-moth and brown-tail moth 
Infestation before they are allowed to be moved to points outside the in- 
fested area. 

Cooperation. — Federal Horticultural Board and State entomologists and in- 
spectors in the infested territory. 

Location. — Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, 
and Connecticut. 

Date begun. — 1912. 

Results. — This work has resulted in preventing the spread of the gipsy 
moth and the brown- tail moth in many localities outside of the present 
infested area. 

Assignment. — D. M. Rogers. 

Proposed expenditures, i5i5-l 6.— $52,000. 

Total, Giysp Moth and Brown-Tail Motli Inrestigations, |821,720 (researdi, 
$265,976; regulation, $55,744). 
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BUREAU OP BIOLOGICAL SURVEY. 

GENERAL ADMINISTRATION. 

OMee of CUef : 

Object. — ^The effective direction of the business and other activities of the 

Bureau of Biological Survey. 
Cooperation, — Other Federal bureaus, departments, boards, and commis- 

Blon& 
Location. — Washington, D. C. 
Date begun.— '1S85. 

Assignment, — H. W. Henshaw, B. W. Nelson. 
Proposed expenditures, 19J 5-16.-^17,300. 

OMee of €hief Clerk: 

Object. — General supervision of the fiscal affairs of the bui*eau and of the 
clerical force and janitor service; the handling of mails; operation and 
maintenance of central file and property room; all matters pertaining 
to appointments, pay rolls, and leaves of absence. 

Cooperation, — Other offices of the department and other departments. 

Location. — Washington, D. C. 

Date begun.— 1911, 

Assignment. — Ada B. Morrison. 

Proposed expenditures^ 191 5-16.-418,090, 

Total, General Administration, $35,390 (research, $11,690; extension, $200; 
regulation, $23,500). 

GAME PRESERVATION. 
Snperrision : 

Object. — The organization and conduct of the activities of this project 
group, including correspondence, information flies, and relations to other 
organizations in allied work. 

Cooperation, — National Association of Audubon Societies. 

Location. — Washington, D. C. 

Date begun.— V^b. 

Assignment. — T. S. Palmer. 

Proposed expenditures, 1915-16.-^10,050 (research, $500; extension, $250; 
regulation, $9,300). 

[RcgaUtlon.] 

literstate Commerce in Game: 

Object. — The enforcement of sections 242 and 243 of the Criminal Code of 
the United States regulating Interstate shipment of game. 

Procedure. — Field Investigations of Interstate traffic in game killed or 
shipped in violation of State laws; securing evidence of violations from 
individuals, dealei*s, and transportation companies, and submitting such 
evidence to the Solicitor's office for transmission to the Department of 
Justice. 

Cooperation. — Solicitor's office, Department of Justice, and State game 
officials. 

Location. — Throughout the United States, but mainly in the Mississippi Val- 
ley, Middle and South Atlantic and Paciflc Coast States, Arkansas, 
Missouri, Illinois, New York, New Jersey, Maryland, Virginia, North 
Carolina, and California. 

Date begun.— 1900. 

Results. — Through prosecutions and warnings a large number of offenders 
have stopped violating the law and most of the express companies are 
refusing to accept illegal shipments. Twenty-seven cases reported to the 
Solicitor during the past nine months and a large number of cases now 
under investigation. 

Assignment. — T. S. Palmer. 

Proposed expenditures, iP;5-/6.— $7,800. 

9S654— 15 25 359 
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860 PROGRAM OF WORK FOR FISCAL YEAR 1916. 

Importation of Foreicrn Birds and Mammals: 

Object. — To prevent the introduction from foreign countries of injurious 

species of birds and mammals. 
Procedure. — The employment of six exi)erienced scientific men at main 

ports of entry to make inspections of shipments of imported birds and 

mammals, to identify the species in such shipments, and determine 

whether any of them are prohibited from entry under section 241 of tlie 

Criminal Code of the United States. 
Cooperation. — Customs Service, Treasury Department, and Bureau of 

Animal Industry, 
//ocaffon.— Washington, D. C, New York, Philadelphia, San Francisco, 

Honolulu, and other ports when necessary. 
Date begun.— 1900. 
Results. — Prevention of the admission of numerous species of birds and 

mammals which might become destructive pests, such as the mongoose 

and others. 
Assignment. — T. S. Palmer. 
Proposed expenditures, 1915-16.— $1,000. 

Inspection and Quarantine of Quail: 

Object. — To prevent the introduction of quail disease from northerii 
Mexico among game birds in the United States. 

Procedure. — ^A quarantine and inspection service is maintained over all 
shipments of quail from Mexico during the season when such importa- 
tions are permitted. 

Cooperation. — Bureau of Animal Industry. 

Location. — Eagle Pass, Brownsville, or other points in Texas ,on the Rio 
Grande, to be determined later. 

Date begun.— 1914. 

Results. — Quarantine and inspections made of shipments covering 3,340 
quail up to January 6, 1915, when disease was discovered and further 
importations were prohibited. 

Assignment. — ^T. S. Palmer. 

Proposed expenditures, 1915-16. — $1,000. 

General Maintenance of Beseryations and Befugres: 

Object. — To preserve and perpetuate the bird life of the country, as well 
as game mammals, for the benefit of the public, both from an economic 
and recreational standpoint. 

Procedure. — ^An inspection and warden service is maintained and general 
.supervision exercised over the bird and mammal preserves or reserva- 
tions in charge of the Department of Agriculture. 

Cooperation.— ^&r Department, Navy Department, United States Ckwst 
Guard, Bureau of Fisheries, Forest Service, National Association of 
Audubon Societies, National Bison Society, Boone and Crockett Club, 
State game olficials. and individuals. 

Location.— At reservations in 18 States, Alaska, Hawaii, and Porto Rico. 

Date begun.— 1909. 

Results. — Protection of Federal bird and game preserves, Improvement of 
conditions thereon, and a general increase of bird life reported frtm 
practically all the reservations; also a satisfactory increase of game 
animals on refuges; preservation from decrease of some important 
species. 

Assignment. — T. S. Palmer. 

Proposed expenditures, 1915-16. — $12,100. 

Montana National Bison Bange: 

Object— Care of buffalo and other big game animals now on or which may 

be transferred to the range. 
Procedure. — Permanent warden service is maintained. The animals oo 

the range are cared for, hay is stored for winter use, the water supply 

is kept in good order, and fences and buildings are kept in repair. 
Coitpcration. — Reclamation Service. 
Locaiion. — Dixon. Mont. 

Date begun.— 190^. . 

/eej<»^7t/f.— Buildings and fences repaired and irrigating ditches ^^P"^^ 

-Ml animals on the range are in excellent condition, and the bison nera 

lias increased from the original 28 head to over 120. 
Asttignment. — T. S. Palmer. ^ t 

Proposed expenditures, 1915-16.— $1,950. Digitized by V^OOglC 
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WiBd CaTe National Qame Preserre: 

Object, — ^Tbe maintenance of a national game preserve in the Wind Gave 
National Park. 

Procedure. — ^The fences and buildings are to be kept In repair and an 
efficient warden service maintained to protect the game animals located 
thereon. 

Cooperation, — ^Department of the Interior, National Bison Society, and 
Boone and Crockett Club. 

Location, — Wind Cave National Park, S. Dak. 

Date l»e^«n.— 1912. 

Result9, — ^The purchase of an additional tract of land containing 60.11 
acres, with suitable buildings thereon for warden's quarters; the con- 
struction of a permanent fence of 8.67 miles of 88-lnch woven- wire 
fencing inclosing 4,160 acres; the construction of suitable sheds for the 
buffalo and elk; and the addition of 13 antelope from Brooks. Alberta, 
Canada, a gift from the Boone and Crockett Club. 

Assignment. — ^T. S. Palmer. 

Proposed expenditures, i9i5-i6.— $1,500. 

Winter Elk Befnge: 

Object, — To insure perpetuation of the elk in Wyoming by the establish- 
ment of n permanent winter refuge, on which sufficient hay may be raised 
for the animals, and a free range thence to summer feeding grounds. ^ 

Procedure. — ^The acquiring of land for a winter range and to produce hay 
sufficient to Insure feed for the elk herds during severe winters in order 
to prevent great losses by starvation ; this Includes the fencing and main- 
tenance of the hay lands In productive condition, the gaUiering and 
stacking of the crop* and feeding the elk when necessary in winter. 

Location. — Jackson Hole, Wyo. 

Date begun. — 1912. 

Results. — One thousand two hundred and forty acres have already been 
purchased, and negotiations are now under way for the purchase of 520 
acres of additional land. The reservation of 840 acres of public land 
as an addition to the refuge has also been made. 

Assignment. — T. S. Palmer. 

Proposed expenditures. /.^i5-i 6.— $16,100 ($13,000 carried over from fiscal 
year 1915). 

8nllyB.Hill National Game Preserve: 

Object. — The establishment of a game preserve in the Sullys Hill National 
Park for the preservation of birds and game mammals. 

Procedure. — The construction of a suitable Inclosure, including necessary 
corrals, sheds, and buildings, for the proper care and maintenance of 
animals and birds to be placed therein. 

Cooperation. — Department of the Interior. National Bison Society, and 
State game officials. 

l/ocofion.— Sullys Hill National Park, N. Dak. 

Date ftc^ttn.— 1914. 

Results. — ^A bid has been accepted and contract awarded for the construc- 
tion of a suitable fence about 6 miles In length. Including furnish- 
ing of materials. 

Probable date of completion. — January 1, 1916. 

Assignment. — T. S. Palmer. 

Proposed expenditures, 1915-16.— flOfiOO ($5,000 carried over from 1915). 

[ReMarch.] 

Pnblieation of Information Goneerning Game Laws: 

Object. — Compilation, publication, and distribution of information concern- 
ing game, game laws, interstate commerce in game, and importation of 
foreign birds. 

Procedure. — Copies of all State and Federal game laws enacted and all bills 
introduced affecting game matters in general are secured, and court 
decisions bearing upon game legislation are compiled. In addition, 
periodical and other publications are searched for data on game and game 
laws. 

Cooperation. — State officials and organizations and individuals concerned 
with the protection and conservation of wild life. 
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362 PROGRAM OF WORK FOR FISCAL YEAR 1916. 

Pablication of Information Goncerningr Game Lans — Continued. 

Location, — Washington, D. C. 

Date begun. — 1900. 

Besulia. — Index to all game legislation in the United States has been com- 
pleted down to January 1, 1915; an annual bulletin and posters are Issued 
concerning game laws ; also directories of game officials and societies for 
the protection of birds; and four sets of ready-reference card maps 
have been published, containing matters of special interest to State game 
departments and others interested in game conservation. 

Assignment. — T. S. Palmer. 

Proposed expenditures, 1915-16. — $3,300. 

[Extension.] 

Bestoeking Beservations : 

Object. — To stock national game preserves and other reservations with big 
game and game birds adapted thereto. 

Procedure. — To capture and transport elk from Jackson Hole, Wyo., and 
the Yellowstone Park for distribution to Federal and State reservations 
and municipal parks; also to secure antelope and other game mammals 
and birds and transjwrt them to reservations. 

Cooperation. — Department of Interior, Forest Service, State game depart- 
ments, and individuals. 

Location. — Various points in Colorado, Utah, South Dakota, and elsewhere. 

Date begun. — 1911. 

Results. — One carload of elk for establishing herds in two sections of Utah; 
two carloads of elk for establishing herds In three sections of Colorado; 
and sui)ervising a shipment of antelope from Canada, presented by the 
Boone and Crockett Club. 

Assignment. — T. S. Palmer. 

Proposed expenditures, 1915-16. — $1,100. 

Total, Game Preservation, $65,900 (research, $3,800; regulation. $00,750; 
extension, $1,350). 

ECONOMIC INVESTIGATIONS. 
Sapervision : 

Object. — To organize, inspect, and direct the staff employed in the execu- 
tion of the law providing for investigating the food habits of North 
American birds and mammals in relation to agriculture, horticulture, and 
forestry and to carry on clerical and routine work necessary to the proper 
conduct of this project group. 

procedure. — Inspection and supervision of all work, both in the laboratory 
and the field ; supervision of demonstration work in the field as to meth- 
ods of controlling injurious rodents, predatory animals, and other anlntals 
injurious to agriculture. 

Cooperation. — Forest supervisors and experiment stations in certain cases 
will assist in the supervision of field parties. 

Location. — Washington, D. C, and many points in the United States men- 
tioned under '* Location '* in the other projects of this group. 

Date begun.— 1906. 

Assignment, — ^A. K. Fisher. 

Proposed expenditure, 79/5-/6.— $15,850 (research, $7,000; regulation, 
$8,850). 

[ReMarch.1 

Belation of Native and Introdaeed Mammals to Agriealture; 

Object. — To devise and lenionstrate methods for controlling wild mammals 
destructive to agriculture, animal husbandry, range lands, and forestry; 
to collect Information relative to the kind and amount of damage done 
by them ; and to publish and otherwise disseminate this information. 

Procedure. — Exi>eriments in poisoning, trapping, fumigating, and otherwise 
destroying noxious mammals, to determine the most practical and eco- 
nomical methods for controlling them; and work by field parties in de- 
stroying injurious mammals on Government reserves, public range lands, 
and Government tracts, which serve to keep up infestation of private lands 
of agricultural districts. Demonstrations and advisory assistance wID 
be given to individuals and organisations in the repression of mammal 
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Belation of NatiTO and Introduced Mammals to Agrrionltare— Continued. 

pests on private lands. The goneral iines of work mentioned above will 
be continued. 

Cooperation. — }\oth the Indian Service and the Keclamatlou Service coop- 
erate In controlling destructive animals on lands under their control. The 
North Dakota Agric!jltural Experiment Station cooperates in a State- 
wide demonstration of methods to control rodent pests and contributes 
^3,500 to this work. The State Board of Health of Oregon cooperates in 
an effort to eradicate rabies which prevails among coyotes. Cooperation 
with officials of the Fort Sill Military Reserve, Okla., during the 
spring of 1915 resulted In practically eradicating i»rflirie dojrs on about 
:J.00O acres of badly Infested reserve lands. Cooperation has also been 
i'j eSi'Ct with county supervisors in various counties in Calif. >rnin, Idaho, 
and Oregon and with private stockmen in California and Wyoming In the 
work of desti'oying various rodent p<*sts. 

Location — Work is being j'rosecuted on five national forests in Colorado, 
on the Wichita Forest in Oklahoma, on the Alamo in New Mexico, and on 
the Coconino and Sitgreaves in Arizona. Plans for the fiscal year 1016 
include work in the eradication of prairie dogs and pocket gophers on 14 
additional national forests. Work on other Government lands, including 
exi)eriments and demonstrations, is in progress or has been completed in 
many localities In California, Oregon, Washington, North Dakota, Mon- 
tana, Idaho, L'tah, Nevada, Wyoming, Colorado, South Dakota, Oklahoma, 
and Texas. 

Date begun,— 1905. 

Results. — Notable Improvements have been made in reducing cost and in- 
creasing efficiency of methods for controlling mammal pests, resulting in 
increased interest in cooperation by landowners. Demonstrations in 
western Texas were followed by the successful poisoning by ranchmen 
of prairie dogs on extensive tracts. An average of over 90 per cent of 
the prairie dogs were poisoned on 368,762 acres of infested grazing lands 
on six national forests at an average cost oJ: 5^ cents i>er acre. This 
result in 10 to 50 per cent improvement in the forage conditions. Prog- 
ress was made in the Jack-rabbit problem in the Great Basin regiou and 
Texas. Pocket gophers were practically eradicated on 1,600 acres of the 
best grazing areas on the Ochoco Forest, Oregon, at a cost of 20 cents per 
acre. Work in the control of predatory animals has yielded valuable 
Information for use In 1915-16, during which the campaign will be con- 
tinued. 

Publications issued : North Dakota Experiment Station Circular 4 
(cooperative with Biological Survey), 'Extermination of Ground Squir- 
tels. Gophers, and Prairie Dogs in North Dakota"; Reclamation Kecord, 
March, 1915. "The Jack-Rabbit Problem." In press: Farmers' Bulletin 
670, " Field Mice as Farm and Orchard Pests." Ready for publication : 
** RaUiits in Rf1ati<tn to Trees ou-i F'arm Trops " and •Moiliods for De- 
stroying Pocket Gophers." In preparation : ** Directions for Poisoning 
and TrappiniT \V(»lvos mid C030ti;S." 

Assignment.— A. K. Fisher, S. E. Piper. 

Proposed expenditures, i9i5-i 5.— $99,330. 

Belation of Native and Introdneed Birds to Agriealtare: 

Object, — To determine what native and introduced birds are beneficial to 
agricnlture, horticulture, and forestry and what species are Injurious; 
to publish and otherwise disseminate this Information; to make recom- 
mendations as to which birds should be protected and which discouraged ; 
to devise and recommend methods of encouraging the beneficial species 
and controlling the Injurious ones; and to act as an information bureau 
upon all points falling under this project. 

Procedure. — The relations of birds to agriculture are ascertained by work 
along two main lines: Field observation, including the collection of 
stomachs of birds, and laboratory examination and bibuhitlon of the 
contents of stomachs. Future work will deal with groups of birds not 
yet studied, with revisions of earlier investigations, and with local 
problems, an example of which is the relation of birds to the alfalfa 
weevil, on which a bulletin was published this year. Methods of attract- 
ing birds In all parts of the I'nited States will be published. In cases of 
damage by birds, means of control will be sought. The damage by the 
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Relation of Natlre and Introduced Birds to Acrrienlture — Continued. 

introduction of starling in the nothem Atlantic States will be investigated. 

Cooperation. — Entomologists and botanists in the United States National 
Museum and in other institutions and Individuals assist in identiflcationi, 
and much material is contributed by individuals. 

Locntion. — Washington, D. C, New York, Massachuetts, South Carolina, 
Virginia, New Jersey, Connecticut, Kentucky, North Carolina. Utah; 
cooperators in numerous localities. 

Date ftefl'ttn.— -1886. 

Results. — General : Gathering and furnishing to the public information on 
the relation of birds to agriculture, far surpassing that available in any 
other country in the world. This is the foundation upon which has 
been built a system of protective legislation which Is the most advanced 
in existence. For the fiscal year 1915 : Examinations of bird stomachs by 
groups was completed for the mnl lards, wrons. thrashers, mockers, chick- 
adees, and titmice. Examinations were brought to date in the cuckoos, 
crows, and Jays. A study was made of ducks destructive to oysters and 
other shellfish in Washington State, and measures to remedy the sitD- 
ation were recommended. Publications issued : Department Bulletins 107. 
" Birds in Relation to the Alfalfa Weevil " ; 171, " Food of the Robins 
and Bluebirds of the United States ** ; 280, " Food Habits of the Thrushes 
•of the United States"; Farmers' Bulletins 609, "Bird Houses and How 
to Build Them " ; 621, " How to Attract Birds in Northeastern United 
States " ; and 630, " Some Common Birds Useful to the Farmer." In 
press: Department Bulletin 205, "Eleven Important Wild Duck Food.s." 
In preparation : Farmers' Bulletin, " Some Common Birds of the South- 
eastern United States." 

Assignment. — A. K. Fisher, W. L. McAtee. 

Proposed expenditure, i9/5-/ 6.— $10,520. 

Rearing Fur-Bearing Animals: 

Object, — ^To determine the best methods of feeding, confining, and otherwise 
handling fur-bearing animals, especially foxes, minks, and martens ; to de- 
termine the species most suitable for domestication ; to produce improved 
strains by selective breeding; to investigate the effects of temperature 
on fur growth ; and to test methods of dressing peltries and of caring for 
dressed furs. 

Procedure. — ^Animals are kept in different kinds of inclosures and fed on 
different kinds of food. Their behavior and condition are recorded. 
Th^ are mated with reference to specific characteristics. Individoals 
from the same source will be kept in localities having decided climatic 
differences. They will be transferred from one climatic condition to an- 
other at different stages of moult and kept at different degrees of tem- 
perature at the same station. Skins will be dressed by different processes 
and stored under different conditions. The experience of other investi- 
gations in each of these lines will be obtained. 

temperature at the same station. Skins will be dressed by different 
processes and stored under different conditions. The experience of 
others in each of these lines will be obtained. 

Cooperation. — Many indivlruals engaged in fur farming have sent in reports 
of their methods and results. 

Location, — Washington, D. C. ; Linden, Md. ; and Prichard, Idaho. 

Date begun.— 1912. 

Results. — Many details of value In practical fur farming have been deter- 
mined by experiment with minks and martens, and a large fund of infor- 
mation on this subject has been gathered. A bulletin on fox farming, 
based mainly on Investigations of oommerolnl fox farms in eastern 
Canada, is ready for publication. 

Assignment. — ^A. K. Fisher, Ned Dearborn. 

Proposed expenditures, 1915-16.— $10,000. 

LiT68tigation of Disease of Wild Ducks in Salt Lake Yalley, Utah: 

Object. — Investigations of the great mortality among the wild ducks of Salt 
Lake Valley, Utah, to determine its cause and to discover means of 
prevention. 

Procedure. — Expert assistants will observe the progress of the trouble in 
the field, and experiments with captive birds to determine the cause of 
the mortality and to discover preventive measures which may be eiD- 
ployed to save the ducks will be conducted ..y.-^^^, ~ ^^^ 
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lBTesti|r«tion of Disease of Wild Dnelis in Salt Lake Valley, Utah — Coutd. 

Cooperation. — ^The Bear River Club Co. bas granted permission for tbe 
erection of a small building for laboratory purposes^ on the club grounds 
and will- furnish other facilities. 

Location. — Salt Lake Valley, Utah; where experimental work will be car- 
ried on at the mouths of the Bear and Weber Rivers; also at the mouth of 
Jordan River, at Promontory Point, and at Locomotive Springs nenr 
Kelton. 

Date hegun.'-'1914. 

Results. — From work done in the fiscal year 1015 it Is believed that tbe 
trouble is due to an alkaline poison in the water, since affected birds 
treated with fresh water recover. A preliminary report has been issued 
as Department Bulletin 217, "Mortality among Waterfowl around (iresit 
Salt Lake, Utah." 

ProlHihle date of completion. — ^1917. 

Assiffnment. — ^A. K. Fisher, Alex. Wetniore. 

Proposed expenditure, i.9i5-76.— $4,000. 

[Regulation.] 

Defltmetion of Predatory Animals in National Forests and on tlie Publie 
Domain : 

Object. — Systematic and economical control on the Government reserves 
and public domain of wolves, coyotes, and other mammals destructive 
to live stock ; to collect information on the losses occasioned by such ani- 
mals ; and to discover improved methods of poisoning, of using attractive 
scents in trapping, and in the discovery of breeding dens. 

Procedure. — The infested region is divided into about 10 districts, each 
under the supervision of a competent assistant Hunters are employed 
in each district either on a flat salary not to exceed $75 per month or a 
retaining salary of about $60 per month and bounties at fixed rates for 
animals killed. In certain localities where predatory animals are 
scarce but heavy damage is inflicted by them, reliable hunters will be 
paid flat salaries to destroy these animals. 

Cooperotion.— The Indinn Service will assist in this work. Forest officials 
will give valuable assistance by keeping in touch with the work and 
informing the Bureau of Biological Survey concerning conditions and 
the results accomplished by the hunters. Cooperation will also be car- 
ried on with national. State, and county live-stock associations. 

Location. — National forests and the public domain. 

Date begun. — July 1, 1915. 

Assignment.— A. K. Fisher, S. E. Piper. 

Proposed expenditures, 1915-16.-^12X^,000. 

Destmetion of Ground Squirrels in National Forests: 

Object.— The development and application of practical methods to control 
ground squirrels in national forests, to prevent injury by them to range 
areas and invasion by them of private lands within or adjacent to the 
forests; and to assist in the control of bubonic plague in Cnllfornia. 

ProcedMre.— Poisoning these animnls in the infested areas by field parties 
under experienced assistants. This work will be contimietl. 

Cooperation.— Landowners in and adjacent to the California forests have 
organized to treat private lands in conjunction with the work of the 
department. , ^ . /^ „ 

Location.-— Work has been performed in seven national forests In Cali- 
fornia: also in the Toiyabe Xatlon.nl Forest. Nev.ida, and the Colorado 
National Forest, Colorndo. 

Date begun.— 1Q09. . . ^ . ^ , ^ 

Ke«tt7*«.— Operations hnve oxton^iel over 170.702 acres of infested lands 
in six national forests in California and over 2,000 acres in Colorado, 
more than 90 i)er cent of the squirrels therein belns destroyed. This 
work is generally appreciated by neighboring landowners. It has been 
demonstrated that the squirrels cpn be practically eradicated by two 
treatments with poison in consecutive years and that control of these 
pests in the forest is entirely pmctioable. 

Probable date of completion. — 1916. 

Assignment.— A. K. Fisher, S. E. Piper. 

Proposed expenditures, /.9/5-/6.— $15,000. 
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Control of Crawfish: 

Object. — Discovery and demonstration of methods of controlling crawficih, 
particularly In the Houston clay lands of Mississippi and Alabama. 

Procedure, — Experiments under different weather and soil' conditions to 
test and Improve methods, followed by demonstration on farms of the 
economy and efficiency with which crawfish can be destroyed. 

Cooperation. — Several owners grant the use of land upon which experiments 
and demonstrations are made. 

Location. — Houston clay lands of Mississippi and Alabama. 

Date begun. — ^1912. 

Results. — Discovery of methods of destroying crawfish more economical and 
effective than any heretofore known. This information has been pub- 
lished in the Department Yearbook for 1911 and knowledge of it spread 
by demonstration. 

ProhaUe date of completion. — ^1916. 

Assignment. — ^A. K. Basher. 

Proposed expenditures, 1915-i6. — $1,500. 

Total, Economic Inyesticratlons, $281,200 (research, $130,850; regulation, 
$150,350). 

[Research.1 

BIOLOGICAL INVESTIGATIONS. 
Saperrislon: 

Object. — Supervision, direction, and control of field and laboratory investi- 
gations, and general correspondence. 

Procedure.— General supervision of the work is maintained, lines of to- 
vestlgation planned, their scope outlined, and the work allotted to mem- 
bers of the scientific staff. Their investigations are supervised, soi;- 
gestions made as the work proceeds, and efforts made to facilitate the 
progress of the work wherever possible. 

Location. — Washington, D. O., and throughout the United States where 
field work is being conducted. 

Date begun. — 1905. 

Assignment. — E. W. Nelson. 

Proposed expenditures, 1915-16.^^5,162. 

Biological Surreys of the States and Territories: 

Object.— 'To determine the distribution, abundance, and habits of the birds 
and mammals of the States and distribution of the principal plants, in 
order to obtain data by which the natural life zones may be determined, 
and to secure information for publication which will be of use to Oie 
public in the conservation of the bird and mammal life. The life-sone 
work in each State serves as a unit in completing the mapping of life 
zones for the entire United States. 

Procedure.— Skilled field naturalists traverse the State in all directions, 
working the mountains, valleys, and plains in sufficient detail to leam 
the distribution of birds, mammals, and principal plants. Specimens of 
each of these groups are collected from many stations at varying alti- 
tudes when necessary for identification and study. Detailed field notes 
of the habits of birds and mammals are made, especially in reference to 
their food habits, and stomachs are saved for detailed laboratory to- 
vestigation. Detailed reports are required from field men at' the end of 
the work at each temporary station covering observations on the physiog- 
raphy of the district, the characteristic vegetation, and the birds and mam- 
mals. This field work continues until the State is covered in sufficient 
detail to warrant final reports, which are prepared In Washington from 
a study of specimens and collation of field reports. Much information Is 
gained also by correspondence and the study of specimens loaned by 
institutions and individuals. Work along the lines indicated above will 
be continued in the States in which surveys are now under way, as stated 
below. Some work has already been done in Montana, and it is proposed 
to resume work there and carry it on definitely during 1915-10. Some 
work has already been done in Florida, and it is planned to begin durtog 
the year a definite survey of that State. It is also planned to complete 
for publication several of the reports on this work already in progre* 
and to begin on others. 



Digitized byLjOOQlC 



BUREAU OF BIOLOGICAL SURVEY. 367 

Biologieal Surreys of the States and Territories— Continued. 

Cooperation. — In North Dakota, the Agricultural Experiment Station, Agri- 
cultural College, State University, State Normal School, and Indi- 
viduals; in Oregon, the State University and the State Game and Fish 
Commission. In Arizona and Alabama much interest is shown in the 
work, and the State fish and game commissioas have afforded special 
facilities to forward the work. 

Location, — ^Active field work on biological surveys will be continued in 
various parts of North Dakota, Oregon, Arizona, and Alabama. Field 
work has been practically completed in Wyoming and New Mexico. Field 
work for the biological survey of Montana is planjied for the spring of 
1916 and for Florida during the winter of 1916. 

Date begun. — ^The general project began in 1889; in North Dakota, 3912; 
Oregon, 1914; Wyoming, 1910; Arizona, 1909; Alabama, 1908; New 
Mexico, 1903. 

Results. — North Dakota field work is ^0 per cent completed, and a pre- 
liminary bulletin on mammals, particulaily in their relations to agri- 
culture, has been published, in Orefion. field work is 80 per cent com- 
pleted. In Wyoming, field work is completed, and a report on life zones 
has been prepared for publication. Other reports will follow. In Arizona, 
field work is about 60 per cent completed. In Alabama, field work is 
about 90 per cent completed, and final reports for publication are in 
progress. In New Mexico, the field work ia completed, a report on life 
zones has been published, and reports on mammals and birds are being 
prepared. The biological survey of Texas has been completed and reports 
publishe<l on life zoues and on mammals. A report on birds is nearly 
completed. Colorado is completed, and reports on life zones and mam- 
mals published. Much has been done in a large number of States, and 
a vast amount of data in field reports, notes, and specimens has been 
gnthei'CNcl, to be used later when work is taken u]) there for completion. 

Publications issued : North American Faunas, No. 3, " Result of a 
Biological Survey of the San Francisco Mountain Region and Desert of 
the Little Colorado in Arizona," covering reports on life zones, birds, 
mammals, and reptiles ; No. 16, " Results of a Biological Survey of Mount 
Shasta, California," covering reports on life zones, birds, mammals, and 
plants; No. 25, "Biological Survey ol Texas," including reports of life 
zones, reptiles, and mammals; No. 33, "A Biological Survey of Colorado," 
including reports on the life zones and mammals ; and No. 35, "Life Zones 
and Crop Zones of New Mexico." Ready for publication : North American 
Fauna, " Life Zone Investigations in Wyoming." In preparation : North 
American Faunas, "Birds of Texas" (90 per cent completed), "Birds 
of New Mexico" (75 per cent completed), "Mammnls of New Mexico" 
(75 per cent completed), "Life Zones of Alabama" (75 per cent com- 
pleted), and "Birds of Alabama" (75 per cent completed). 

Probable date of completion.— y or th Dakota, 1917; Oregon, 1917; Wyoming. 
1916; Arizona, 1918; Alabama. 1916; nnd New Mexico, 1916. 

Assignment.'-E. W. Nelson, Vernon Bailey. 

Proposed expenditures, iPi5-i6.— $13,354. 

lirestigations of Birds and Mammals of the Public Domain: 

Object, — To secure and publish definite information concerning the habits 
and distribution of bird and mammal life of the public domain, particu- 
larly on the national forests and Federal preserves, with especial ref- 
erence to the fur bearers and species classed as game. This Information 
is desired in connection with the con.^ervation of valuable species, par- 
ticularly game birds and mammals, and for the purpose of supplying 
accurate information necessary in the restocking of areas in which the 
species have become extinct. Information is also gathered concerning the 
habits and distribution of noxious si>ecies for use in connection wltli 
plans for their control. The results of these field and laboratory investi- 
gations supply information which is constantly desired by institutions 
and individuals throughout the country, as well as by Government de- 
partments. The results of these investigations are necessary also for use 
In connection with other activities of the bureau. 

Procedure. — Field naturalists conduct investigations throughout the United 
States, Alaska, and parts of Canada and Mexico, where observations aro 
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Inyestigrations of Birds and Mammals of the Pnblie Domain— ContiBued. 

recorded, specimens collected, and detailed field reports made, whicii 
form the basis for laboratory investigations and reports. Informatioo 
is also gathered from indivldaals and Institutions. Expert study is 
made of the specimens for the purpose of determining the number and 
relationship of the species of birds and mammals, in order that they may 
be differentiated, their ranges accurately mapped, and the informatiOD 
available properly allocated. Reports are prepared from time to time 
for publication covering the field worlt of this project, and also mono- 
graphs of the little-known groups of mammals, in order to supply in- 
formation necessary in studying the relations of the species to agricul- 
ture and their value as game animals and as fur bearers. This work will 
be continued during 1915-16. 

Cooperation. — State game commissions. State and other universities, agri- 
cultural colleges, scientific societies, and individuals, both in the coUec 
tion and contribution of information and the loan of specimens. Several 
men interested in large game and its conservation have made long and 
costly expeditions at their own expense to secure information and sped 
mens to forward the Investigations of the bureau, and in some cases 
money has been contributed for these purposes. 

Location. — Washington, D. C, and many points throughout the United 
States, Canada, and Mexico. 

Date fte^wn.— 1885. 

Results. — The accumulation of a vast fund of information concerning the 
bird and mammal life of North America, particularly the species valuable 
for ganie and as fur bearers and those injurious to agriculture, ^e 
data in the files of this office resulting from this project and allied lines 
of work have become so extensive that the Biological Survey has now 
become a clearing house for information on these subjects. Letters of 
inquiry are constantly received from all parts of the United States, 
Canada, and Mexico concerning the identity of species, their habits, 
value, and relations to agriculture. State authorities also consult this 
section of the bureau for Information concerning the identity of scalps 
submitted for bounties, in order to prevent fraud. Hundreds of maps 
have been prepared showing the distribution of game and other mammals 
in North America. 

Numerous publications, especially technical monographs of mammals, 
have been prepared and published as a result of investigations under this 
project,' and others are in progress. The more recently issued of these 
publications are: North American Faunas — No. 29, "North American 
Rabbits " ; No. 31, " Revision of the Wood Rats " ; No. 32, " A Systematic 
Synopsis of the Muskrats " ; No. 34, " Revision of the Spiny Pocket 
Mice " ; No. 36, " Revision of the American Harvest Mice " ; and No. 87. 
" Revision of the American Marmots." In preparation : " Revision of the 
North American Moles" (in press) ; "The Pocket Gophers of the Genus 
Thomomys" (completed); "The Grizzly and Brown Bears of North 
America" (nearly completed): **The North American Rice Rats," and 
" The North American ilying Squirrels." 

Assignment. — E. W. Nelson, Vernon Bailey. 

Proposed expenditures, 1915-16. — $9,894. 

Bird Migration: 

Object. — To determine for each si>ecies of bird in the United States its 
breeding and wintering places and the routes by which it p.isses from 
winter to sunniier home and return, and to determine the extent of its 
wanderings out of its regular distribution and the times of its migration. 
This information is for use in connection with studies of the relation of 
birds to agriculture and for the proper administration of the Federal mi- 
gratory-bird law. It is also useful in connection with the making of open 
and cosed seasons for game birds in the StiUes. It is proposed in 1916 to 
conduct special investigation Into the wintering and breeding grounds of 
migratory water fowl, to furnish data for use In connection with the 
migratory-bird law. 

Procedure. — Persons located in many luirts of the United States interested 
in the study of birds and who are sufficiently acquainted with the species 
watch the arrival and departure of the birds during migration and note 
the species which breed in their neighborhood and those which winter 
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Bird Migration — Continued. 

there, reporting their findings to the department. The reports of field 
men also supply much of this information. Data are also obtained 
from pubUshed Information in scientific Journals. These data are collated 
in card files and the results plotted on maps, which thus show at a glance 
the movements of the species and their summer and winter homes. Dur- 
ing 1915-16 the gathering and collating of data from available sources 
will be continue-d and special effort made to secure Information concern- 
ing migratory waterfowl for use in connection with the administration 
of the migratory-bird law. 

Cooperation, — ^About 300 volunteer observers are sending in migration re- 
ports. 

Location. — Washington, D. C, and hundreds of locations throughout the 
United Stntes and southern Canada. 

Date begun, — 18S5. 

Results. — Migration reports have been received from more than 2,000 volun- 
teer observers. These notes, together with those, obtained from publica- 
tions and the observations of field men of the bureau, are tabulated on 
about 1,000,000 cards. Final reports have been published on the migratory 
movements of 214 species, and a bul-etin on 28 species has been com- 
pleted for publication. Provisional maps of the breeding ranges have 
been completed for each species breeding in the United States and about 
one-third of the breeding ranges of those breeding in Canada. The 
winter ranges have been mapped for about 200 species and migration maps 
for about 25 species. 

Publications issued: Biological Survey Bulletins— 18, "Distribution 
and Migration of North American Warblers"; 26, "Distribution and 
Migration of North American Ducks, Geese, and Swans"; 36, "Distri- 
bution and Migration of North American Shorebirds"; and 46, "Dis- 
tribution and Migration of North American Herons and Their Allie&" 
Department Bulletins — 128, " Distribution and Migration of North Ameri- 
can Rails and Their Allies"; 185, "Bird Migration"; and 187, "Pre- 
liminary Census of Birds of the United States." Department Year- 
books— 1903, "Some New Facts about the Migration of Birds"; 1910, 
"The Migratory Movement of Birds in Relation to the Weather"; and 
1914, **Our Shorebirds and Their Future." Biological Survey Circular 
84, " Distribution of American Egreta" 

Assignment.—^. W. Nelson, W. W. Cooke. 

Proposed expenditures, 1915-16.-^2400. 

ToUly Biologieal Inrestigatlons, $30,800. 

ENFORCEMENT OF THE MIGRATORY-BIRD LAW. 

Sapenrlsion: ' 

Ohject. — To supervise, direct, and control the ofllce and field activities in 
connection with the administration of the migratory-bird law. 

Procedure. — ^The activities of the field force are directed and controlled 
throu*?h correspondence nnd by Mdnilnistratlve field trips. Correspond- 
ence is conducted with associations and individuals Interested in the 
enforcement of the law. Cases reported are prepared for submission to 
the Solicitor, and ofllce files of useful information are maintained. 

Tjocation, — Washington, D. C. 

Date begun. — 1913. 

Assignment, — J. E. Mercer. 

Proposed expenditures, 1 91 5-tO.— ^5,000 (research, $225; regulation. $5,375). 

[Re^alatloit.] 

Froieetion of Migratory Birds: 

Object, — The protection of migratory waterfowl, shore birds, and insectivo- 
rous birds under the terms of the act of Congress approved March 4, 1013, 
and the regulations Issued thereunder by the Department of Agriculture. 

Procedure. — Through district Inspectors the public is educated as to the 
objects and provisions of the law for the protection of migratory birds; 
violations discovered are reported to the Department of Justice for prose- 
cution; cooperation is maintained between the bureau and the game de- 
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Proteetion of Migratory Birds — Goutinued. 

partments of the several States in the protection of wild migratory binis; 
and data are secured to enable the bureau to administer the law more in- 
telligently. The administration will be continued along the lines already 
begun and by a campaign of education to Interest the people at large, 
particularly members of gun clubs and other sportsmen, by bringing them 
to understand the necessity for the observance of the regulations under 
the migratory-bird law. 

Cooperation. — Game departments of the several States, game protective 
associations, Audubon societies, and individuals throughout the United 
States. 

Location. — Washington, D. C, and the several States. Headquarters of 
inspectors are as follows : Tx)s Angeles, Cal. ; Fort Myers, Fla. ; Hinsdale 
and Mount Pulaski, 111.; Dubuque, Iowa; Atchison, Kans. ; Russellville. 
Ky. ; New Orleans, La. ; Doniphan, Mo. ; Owego and New York, N. Y. ; 
Manteo, N. C. ; Portland, Oreg. ; Providence, R. I.; SummerviUe, S. C; 
Locustville and Newport News, Va. ; and Portage, Wia 

Date begun. — 1913. 

Results. — Organization of the United States into 13 districts under 18 dis- 
trict inspectors, 174 Federal wardens, and 5 protectors; effective coopera- 
tion with most of the State game departments; gratifying increase of 
waterfowl and increase of birds nesting within the States that have here- 
tofore been forced north of the boundary for that purpose by spring 
shooting. 

Assignment. — J. E. Mercer. 

Proposed expenditures, iSio-i 5.— $43,400. 

[Reiearch.] 

Investigation of Migratory Wild Fowl; 

Object. — To secure information concerning the distribution and abundance 
of the migratory wild fowl in their breeding and wintering resorts, for 
the purpose of obtaining data concerning the increase or decrease of the 
species as a basis for changes in the regulations under the migratory-bird 
law. This inquiry will show the effect of the migratory bird law in the 
conservation of wild fowl and will give needed information concerning the 
locations where they congregate during the breeding and winter seasons. 
As a result of this work it will be possible, when advisable, to locate 
areas which should be set aside as preserves in order to help conserve the 
species. It will also be possible to facilitate measures for increasing the 
species by safeguarding and possibly increasing their food supply. 

Procedure. — Skilled field naturalists familiar with the species will be sent 
to make a careful survey of the breeding and wintering resorts of the 
wild fowl. They will approximately determine the absollite as well as 
the relative numbers of the species in each locality and definitely locate 
the areas where the largest numl)er of birds congregate during the differ- 
ent seasons. Full reports will be made with maps. Later reports will be 
prepared for publication covering various areas, in order that the infor- 
mation procured may be available for the public. 

Cooperation. — State game organizations, sportsmen's clubs, and individuals. 

Location. — Washington. D. C, and many scattered areas throughout the 
United States, Canada, and Mexico. 

Date begun.— July 1, 1915. 

Assignment. — E. W. Nelson. 

Proposed expenditures, 1915-16.--i2,OO0. 

Total, Enforcement of the Migratory-Bird Law, $51,000 (research, $2,225: 
regulation, $48,775). 
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DIVISION OP PUBLICATIONS. 

PUBUCATION WORK OF THE DEPARTMENT OF AGRICULTURE. 

SHperrislon : 

Object. — ^To supervise the printing, binding, and publication worlc of the 
department, including the editing, indexing, illustrating, and distribution 
of the publications, and the photographic and motion-picture work. 

Cooperation.-— All branches of the department and the Government Printing 
Office. 

Location. — Washington, D. C. 

Date begun.— 1890. 

Assignment. — Jos. A. Arnold, B. D. Stallings, A. I. Mudd. 

Proposed expenditures, iPi5-i 6.— $22,390. 

The division is also charged with the administration and expenditure of 
the general printing fund of $500,000, appropriated to the Public Printer 
under the sundry civil act. 

Editorial Work: 

Object. — To edit and prepare for printing all manuscripts approved for pub- 
lication in the regular department series, revise and correct proofs of the 
same, and prepare forms and blanks for the job work of the department. 

Location. — Washington, D. C. 

Date begun. — 1890. 

Assignmetit. — B. D. Stallings. 

Proposed expenditures, i9i5-i6.— ^19,360. 

ladexingr: 

Object. — To prepare indexes to publications and to card index, by subjects, 

all publications issued by the department. 
Location. — Washington, D. C. 
Date begun.— 1905. 
Assignment. — C. H. Greathouse. 
Proposed expenditures, J 915-16. — $11,090. 

lUiutratioii Work: 

Object. — To prei3are drawings and photographs for use In illustrating th^ 
publications of the department, for official records, and for lectures; and 
to make lantern slides for official use and furnish them, as well as photo- 
graphs, to applicants at the price authorized by law. The work Includes 
the production of motion pictures of the department's activities for 
educational purposes. 

Location. — Washington, D. C. 

Date begun. — 1894. 

Assignment. — A. B. Boettcher. 

Proposed expenditures, 1.9i5-i 6.— $32,810. 

Bistribation of Documeiits: 

Object. — To cooperate with the Government Printing Office in the distribu- 
tion of department publications ; to duplicate and distribute press notices, 
circular letters, and blank forms; and to maintain special and general 
lists of addresses to which department publications are mailed. 

Cooperation. — Government Printing Office. 

Location. — Washington, D. C. 

Date begun.—1890. 

Assignment. — F. J. P. Cleary. 

Proposed expenditures, 1915-16.-9107,850. 

Total, Publication Work of the Department of Agriculture, $193,500 
<exclu&ive of $500,000, general printing fund). 
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BUREAU OF CROP ESTIMATES. 

GENERAL ADMINISTRATION. 

OlHco of Chief: 

Object. — To administer and supervise the work of the bureau. 

Procedure, — The work of the bureau in Washington is conducted under 
the direct supervision of the officials in charge. A bureau council, com- 
prising the various supervising and administrative officials, meets montUiy 
with the chief of bureau for reports of progress and discussion of methods, 
difficulties, etc., concerning the work in hand. The supervision of tbB 
field force is accomplished through correspondence and regular trips of 
inspection by one of the bureau officials. 

Cooperation. — Various bureaus and departments. 

Location. — Washington, D. C. 

Date hegun,—ism. 

Assignment. — Leon M. Estabrook, Nat C. Murray. 

Proposed expenditures, i5i5-i6.-— $12,500. 

Office of Chief Clerk: 

Object. — General supervision of clerks and other employees; inunediate 
supervision of the bureau's files, records, and general accounts ; purcbase, 
custody, and distribution of supplies and property; distribution of seeds 
and publications to voluntary reporters. 

Location. — Washington, D. C. 

Assignment. — O. N. Fansler. 

Proposed expenditures, 1915-16. — $12,255. 

Total, General Administration, $24,755 (service, $20,795; research, $3,960). 

[Berrice.] 

CROP REPORTING AND ESTIMATING. 
Crop Areas: 

Object. — To gather information and publish periodic reports relative to 
areas devoted to farm, truck, and fruit crops throughout the United 
States. 

Procedure. — ^The bureau secures reports from its field agents, who collect 
data by correspondence and travel within designated territories for the 
entire United States ; from a corps of crop specialists, who collect data 
on specified crops throughout the region of their growth; and from 
various Independent lists of voluntary crop reporters distributed throagb- 
out the agricultural sections of the United States, who furnish infomui- 
tion for their respective localities. These data are tabulated and ar- 
ranged in convenient form for comparative study and analysis as the 
basis of the bureau's official reports. A "crop reporting board," in 
secret session, considers all available information and issues the reports 
relative to speculative crops, while the reports relating to nonspeculative 
crops and live stock are issued by the chief of bureau and his assistants. 
A summary of these reports is ^ven to the public at an appointed honr 
through the medium of the press and is also telegraphed to Weathtf 
Bureau stations throughout the United States and by them given pub- 
licity through the newspapers of their localities. As soon thereafter as 
possible they are published in detail in the bureau's publication. 
" Monthly Crop Report." 

Coopera Won.:— Various bureaus and departments and State and local 
organizations. 

Location. — Headquarters at Washington, D. C. ; a corps of 40 field agents, 
each assigned to a State or group of small States; cotton crop specialist 
.Mt Laurel, Miss.; tobacco crop specialist at Olarksvllle, Tenn. ; rice crop 
si>ecinlist at Wnrrenton, Va. ; and voluntary reporters in each country and 
township. 
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Crop Are»»-^Contlnued. 
Date ber^tifi.— 1866. 
ResiUt8. — Estimates of areas devoted to various farm, truck, and fruit crops 

In the United States are published periodically through the press and 

the bureau's " Monthly Crop Report" 
Assignment, — Leon M. Estabrook, Nat C. Murray. 
Proposed expenditures, i,9i5-i5.— $38J84. 

Crop Conditions and Forecasts: 

Ohject. — To collect information and publish periodic reports relative to 

the condition of growing crops, and to forecast the probable production 

indicated by the condition figure. 
Procedure. — Same as outlined under " Crop areas." 
Cooperation. — Various bureaus and departments and State and local 

organizations. 
Location. — Same as under **Crop areas." 
Date begun.— 1SQ6. 
Results. — Reports of condition of growing crops and forecasts of probable 

production are published periodically through the press and the boreau's 

** Monthly Crop Report." 
Assignment.: — Jjeoti M. Estabrook, Nat C. Murray. 
Proposed expenditures, 1915-16.— ^2,171. 

Crop Production and Stocks: 

Object. — To gather information and publish periodic reports relative to 
yield and quality of farm crops and the stocks of grain on farms on 
specified dates. 

Procedure. — Same as outlined under "Crop areas." 

Cooperation. — Various bureaus and departments and State and local organi- 
zations. 

Location. — Same as under "Crop areas." 

Date begun.— Ism. 

Results. — Estimates and reports of yields and quality of crops produced and 
of stocks of grain on farms are published periodically through the press 
and the bureau's " Monthly Crop Report." 

Assignment. — Leon M. Estabrook, Nat C. Murray. 

Proposed expenditures, i9i5-/ 6'.— $38,784. 

Farm Prices and Talues: 

Object. — ^To collect, compile, and publish periodically information relative 
to prices received by farmers for their products, prices paid for principal 
articles purchased by them, and values of Improved and unimproved 
lands. 

Procedure. — Schedules of inquiry are submitted to special and regu- 
lar voluntary correspondents located throughout the United States. 
Answers are tabulated and summarized by the clerical force at Wash- 
ington. 

Location. — Washington, D. C. 

Date begun.-ldOl. 

Results. — Monthly report of farm prices and estimates of land values are 
published In the " Monthly Crop Report," and reports of prices paid for 
articles purchased by farmers are published yearly in department pub- 
lications. 

Assignment. — Nat C. Murray, E3dward Crane. 

Proposed expenditures, 1915-16.-^23,480. 

Crop Damage: 

Object. — To collect data and publish reports annually relative to the fac- 
tors damaging to growing crops, as the occurrence, extent, and compara- 
tive prevalence of plant and animal diseases, adverse weather conditions, 
insect pests, etc. 

Procedure. — Schedules of inquiry are submitted to various volun- 
tary correspondents located throughout the United States. Answers are 
tabulated and summarized in convenient form for publication. 

Location. — Washington, D. C. 

Date begun.— 1909. 

Results. — Reports are published in department publications. 

Assignment. — S. A. Jones. Edward Crane. 

Proposed expenditures, 1915-16. — $4,624. 
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Farm Wages: 

Ohject. — To collect data and publish an annual compilation of the wages 

paid for labor in different tyj^^s of farming in different localities. 
Procedure. — Data are secured through inquiry of the bureau's field agents 

and voluntary reporters and the information tabulated and summarised 

in convenient form for publication. 
Location. — Washington, D. C. 
Date b€gvn.—lSQ6. 
Results. — Reports are published annually in the March issue of the 

" Monthly Crop Report." 
Assignment. — Nat C. Murray, Edward Crane. 
Proposed expenditures, i 9 75-i 6.— $5,696. 

Dates of Planting and Harvesting: 

Ohject. — To collect data and publish a compilation of the average dates of 
planting and harvesting for each of the principal crops grown in the 
United States. 

Procedure. — Data are collected through the bureau's field agents and 
numerous voluntary correspondents and the information tabulated and 
summarized for publication. 

Cooperation. — Bureau of Plant Industry. 

Location. — Washington, D. C. 

Date begun.— 190Q. 

Results. — Average dates of seeding pnd harvesting cereal crops, fiax. cotton, 
and tobacco published in Bureau of Statistics Bulletin 85. Charts have 
been published In the " Monthly Crop Report " and miscellaneous manu- 
script reference tables are available for use. Yearly summary of average 
dates of seedtime and harvest of important crops appear in department 
publications. 

Assignment. — Edward Crane. 

Proposed expenditures, i9i5-i 6.— 48,044. 

Live 'Stock : 

Ohject. — To collect data and publish iieriodic reports relative to the number, 
condition, value, and mortality of farm animals ; and to collect and publish 
data i-eliitlve to the production of wool and of stocks of wool held by 
manufacturers on specified dates. 

Procedure. — Information is collected through the bureau's field agents and 
by means of schedules of inquiiy addressed to various voluntary corre- 
spondents. Including manufacturers of woolen goods, ami the data tabu- 
lated and summarized for publication. 

Cooperation. — P.nreau of Animal Industry. 

Location. — Headquarters at Washington, D. C. with a corps of 40 field 
.q gents, each assigned to a State or group of small Slates. 

Date Ugun.—xmi. 

RcHvUs. — Periodic re]inits are 2;iven publicity throiipb the mwliuju of the 
press and the department publications. 

Assignment. — Tieon M. Estabrook, Nat C. Murray. 

Proponed cjpenditures. 1915-16.-^0,211. 

Honeybees : 

Object.— To collect data and publish periodic reports relating to winter 

losses, number of colonies, condition of colonies and honey plants, yields 

of honey i)er colony, etc. 
Pr')(( durr. —intoimntion is colle<-ted through the bureau's field agents and 

special and regular voluntary correspondents and the data tabulated 

and summarized for publication. 
Cooperation. — Bureau of Entomology. 
Locution — Wfisliinirton, n C. 
Date begun. — ^1914. 
Results. — Publication of reports through department publications and the 



Assignment. — S. A. Jones 

Proposed expenditures, 1915-16.-^6,696. 

Total, Crop Estimating and Reporting, $217,402. 
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[lUsearch.] 

CROP RECORDING AND ABSTRACTING. 

United States and Foreigrn Crop Data: 

Ohlcci. — To collect jiiid make available for study and use in publications 
and correspondv*nce data from various sources relative to acreage, yield, 
value, wholesale prices, etc., of agricultural products of the United 
States and foreign countries; i>repare tables and special articles for 
the Dei>artment Yearbooks and Bulletins; furnish contributions for the 
** Monthly Crop Rei)ort " ; and provide statistical information in response 
to special Inquiries. 

Procedure, — Reports are secure 1 from various official and private sources 
and the data reviewed, ivcorded, abstracted, summarized, and inter- 
preted by a p<irtiou of the clerical force under the direct supervision of 
statistical scientists. A statistical library is maintained in connection 
with this work. 

Cooperation. — Department library; National, Sbite, and local organiza- 
tions; tho Interna tloiial Institute of AgHculture; and other agencies. 

//«'*<•« /f on.— Warhington, D. C. 

ihiie legnti. — 1866. 

licMuUs. — (rt) Mannscrii)t records of UnUed States and forVijrn crops, 
wholesale prices, and miscella neons crop data are available fur study, 
comparistm, and analysis : (ft) the i»ublication annually in the Yearbook 
of the department and at more frequent intervals by means of tabular 
statements and corresiumdence of preliminary and final estimates of 
iigrlcullural production in the United States and foreign countries; and 
(c) numerous special tables in the monthly publication of the bureau. 

Assignment. — Frank Andrews, George K. Holmes, Charles M. Daugherty. 

Proposed expenditures, /.9/5-7().— 121,587. 

International Trade in Agrieultaral Prodnets: 

Ohject. — To compile and publish a summary of imports and exports of farm 
i.ud forest pn^dncts for the United States and foreign countries. 

Procedure. — Data from various official sources relative to Imports and ex- 
ports of farm and forest products for the United States and foreign 
countries are comjiiled. Interpreted, and summarize.1 for publication. 

Cfjf/peiaiion. — Department of Conmierce; Division of Publications. 

Location. — Washington, D. C. 

Date begun.— 18(m. 

Results. — Tables ap|H»ar in the annual Yearbook of tho department. 

Assignment. — Frank Andrews, Perry Elliott. 

Proposed expenditures, /.9/,7-/fJ.— $4,132. 

Chronology of Agriculture: 

Ohject. — To compile data showing the growth of the principal agricultural 
industries In the United States from the earliest dates for which records 
are available. 

Procedure. — Research in published and other sources. 

Cooperation. — Office of Markets and Rural Organization. 

Location. — Washington, D. C. 

Date begun.— 190Q. 

Assignment, — George K. Holmes. 

Proposed expenditures, 7.9 /^-/C— No allotment; work temporarily sus- 
pended. 

Geoin>aphieal Phases of Farm Prices: 

Object. — To investigate the variance in prices of farm products in different 

localities. 
Procedure. — Estimates of farm prices of farm products in different localities 

are reviewed, recorded, abstracted, summarized, and compared. 
Cooperation. — Office of Markets and Rural Organization. 
Location. — Washington, D. C. 
Date begun.— im2. 

Probable date of completion. — December, 1915. 
Assignment. — Frank Andrews. L. B. Zapoleon. 
Proposed expenditures, /9/5-/6.— $2,066. 
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Fruits and Nnts of Foreiirn Countries: 

Object. — To compile data relative to production and trade in fruits and nuts 

of foreign countries. 
Procedure.—jyata. relating to the production and trade in fruits and nuti 

of foreign countries are collected by research and correspondence and the 

information abstracted, summarized, and interpreted. 
Cooperation. — Office of Markets and Rural Organization and the Bureau of 

Plant Industry. 
Location. — Washington, D. 0. 
Date begun. — 1912. 

Probable date of completion. — December, 1915. 
Assignment. — Frank Andrews, H. D. Ruddiman. 
Proposed expenditures , 1915-16. — $4,133. 

Agricultural Element of Population: 

Object. — To conduct an Investigation relative to the proportion of the popu- 
lation of the various countries of the world engaged in agricultunl 
pursuits. 

Procedure. — ^Data relating to the portion of the population of various cotm- 
trles of the world engaged in agricultural pursuits are collected hj 
research and correspondence and the information abstracted, summarised, 
and interpreted. 

Cooperation. — Bureau of the Census, States Relations Service, Office of 
Farm Management, and Office of Markets and Rural Organization. 

Location. — ^Washington, D. 0. 

Date begun.-^1912. 

Results. — ^Manuscript submitted for publication by the department. 

Probable date of completion. — 1916. 

Assignment. — Frank Andrews, Eugene Merritt 

Proposed expenditures, 1916-16. — $413. 

International Sftgar Investigation: 

Object. — To make a study and publish a report relative to the sugar pro- 
duction and consumption of foreign countries. 

Procedure. — Data relating to sugar production and consumption of foreign 
countries are collected by research and correspondence and the informa- 
tion abstracted, summarized, and Interpreted. 

Cooperation. — Bureau of Plant Industry. 

Location. — ^Washington, D. C. 

Date begun. — 1912. 

Probable date of completion. — ^December, 1915. 

Assignment. — Frank Andrews, Perry Elliott. 

Proposed expenditures, i9i5-itf.— $3,179. 

United States Exports and Imports of Farm and Forest Products: 

Object. — To compile and publish a descriptive bulletin for popular use re- 
lating to the exports and imports of farm and forest products of the 
United State& 

Procedure.— Bsita. are compiled, abstracted, summarized, and interpreted. 

Cooperation. — Office of Markets and Rural Organization. 

Location. — Washington, D. C. 

Date begun. — 1915. 

Results. — ^Manuscript ready for publication. 

Probable date of Com^pletion. — 1915. 

Assignment. — Frank Andrews, Perry Elliott. 

Proposed expenditures' 1915-16. ^iSlS. 

Surplus and Defleieney of National Agricultural Products: 

Object. — To collect and make available for study and publication informa- 
tion concerning the relation of production to consumption of various 
farm and forest products, with special reference to food products in the 
United States. 

Procedure. — The information is obtained by research and correspondence 
and the data abstracted, summarized, and interpreted. 

Location. — Washington, D. C. 

Date begun. — May 24, 1915. 

Probable date of completion. — 1916. 

Assignment. — George K. Holmes. 

Proposed expenditures, 1915-16. — $5,600. 
Total, Crop Recording and Abstracting, $41,323. ^^ j 
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STATES RELATIONS SERVICE. 

GENERAL ADMINISTRATION. 

Mee of Dlreetor: 

Object. — General administration of affairs of tbe States Relations Service. 
Cooperation. — Other offices of the department, other departments, and 

State agricultural colleges and experiment statlona 
Location. — Washington, D. C. 
Date hepun. — July 1, 1915, under present organization; 1888, as Office ot 

Experiment Stations. 
Asstflnmitit. — A (\ Tru«?. 
Proposed expenditures, 1915-16. — $7,766. 

Oil«e of Chief Clerk: 

Object. — To supervise the clerical and suhclerical force of bureau; handle 
all matters relating to appointments and leaves of absence ; supervise cen- 
tral file room and property room. Job printing, and duplicating; handle 
mail and review all correspondence for the director. 

Cooperation. — Other offices of the department and other departments. 

Location. — Washington, D. C. 

Oate btgun.—lW2\ n»orgunizcHi July 1, 1915. 

Assignment. — Carrie E. Johnston. 

Proposed expenditures, 1915-16. — $16,515. 

leeonnts : 

Object. — The systematic administration of the fiscal affairs of the bureau. 
Cooperation. — Office of Inspection, Disbursing Office, and the Treasury De- 
partment. 
Ijocation. — Washington, D. C 
Date begun. — 1906; reorganized July 1, 1916. 
Assignment. — F. E. Singleton. 
Proposed expenditures, 1915-16.— ^tiJOO. 

Editorial Work: 

Object. — To edit and prepare for printing manuscripts and proofs of articles 
submitted for publication by members of the service, to cooperate with 
the Division of Publications In maintaining mailing lists and in the dis- 
tribution of publications of the service, and to have charge of lantera 
slides and other illustrative material. 

Cooperation. — Other offices of the department and the Division of Publl- 

CRtlOllS. 

Location. — Washington. D. C. 

Date begun. — 1902; reorganized July 1, 1915. 

AsHgnment —^\ H. Beal. 

Proposed atpenditures, J 9 10-16.-^12.130. 

Library: 

Object. — To collect and oare for the publications of agricultural exi)eiiment 
Ht.MtionM and tli<» agricnltural extension services; circulate aod '^aie for 
books and periodicals in the service ; examine domestic and foreign litera- 
ture of agricultural science with referepce to matters for use in the Ex- 
periment Station Record and to assign this to the editors of that Journal; 
and perform reference and bibliographical work for the several offices of 
the service. 

Cooperation. — Main tleparlment libniry, Library of Congress, and libraries 
of State agricultural colleges and experiment stations. 

Location. — Washington. D. C. 

Date begun. — ^1888; reorganized July 1, 1915. 

Asaignment. — E. L. Ogden. 

Proposed expenditures. 1915-16.— ^(),1(jO. 

Total, General Administration, $54,470 (research, $7,470; extension, $45,000; 
regulation, $2,000). 
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378 PROGRAM OF WORK FOR FISCAL YEAR 1916. 

RELATIONS WITH EXPERIMENT STATIONS. 

[Regulation.] 
STATE EXPERIMENT STATIONS. 

State Experiment Stations: 

Object. — To enforce the provisions of an act approved Marcli 2. 1887, and 
nets supplementary thereto, and of an act approved March 16, 1906, 
creating and endowing agricultural experiment stations; to enable the 
Secretary of Agriculture to certify to the Treasury Department whetlier 
Fe<leral funds may properly be advanced to the State experiment stations 
and to report to Congress regarding the work and expenditures of theae 
institutions; to furnish prompt information regarding the organisation, 
equipment, resources, and work of experiment stations and kindred in- 
stitutions throughout the world to workers in similar lines in this depart- 
ment and the agricultural colleges, schools, and experiment stations; and 
to aid the State experiment stations in the effective development of their 
work. 

Procedure. — A financial report on schedules approved by the Secretary of 
Agriculture is received from each station and examined and approved In 
this office. Written and printed reports of the work and expenditures 
of each station are received and examined. A personal inspection of the 
work, account books, and vouchers of each station is made annually. On 
the basis of the information gained from the aforesaid sources a report 
on the work and expenditures of each station is annually made to 
Ck)ngress and distributed in this and other countries. The plans for 
work under the act of CJongress of March 16, 1906, are reported by each 
station to this office and approved here in advance of their execution. 
The publications of agricultural institutions throughout the world are 
abstracted in a journal entitled "Experiment Station Record." issued in 
two volumes of nine numbers each and a detailed index each year. Advice 
and information regarding the stations are also given, in large measure by 
correspondence and personal conference with statipn officers. 

Cooperation, — ^The bureaus of this and otlier departments, the State experi- 
ment stations, and agricultural Institutions in many countries. 

Location, — Washington, D. C. 

Date 6e^tt».— 1893; reorganized July 1, 1915. 

Results, — More careful and effective expenditure of funds granted to the 
experiment stations: department, station, college, and school workers 
regularly kept informed regarding the progress of agricultural research, 
and thus enabled to plan and execute their work more effectively and 
with less waste of effort and funds. 

Assignment, — B. W. Allen. 

Proposed expenditures y 1915-16,— H^^^SO. 

[RMftareh.] 
INSULAR EXPERIMENT STATIONS. 

Snpervislon : 

Object. — ^To exercise general supervision over the work of the experimeit 
stations in Alaska, Hawaii, Porto Rico, and Guam. 

Procedure. — The plans of work and expenditures of all stations are annn- 
ally reported in advance to the Washington office and approved here. 
The vouchers recording their expenditures are examined and approved 
here. Their annual reports and bulletins are submitted to this office for 
review and approval before publication. By - correspondence and occa- 
sional personal inspection, close touch with the progress of the stations Is 
maintained. 

Cooperation. — The bureaus of this and other departments. 

Location. — Washington. D. C. 

Date begun. — 1902; reorganized July 1. 1915. 

Results. — The more economical and effective expenditure of station fonda 

Assignment. — W. H. Evans. 

Proposed expenditures, 1915-16.— 9S,000. 
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Alaska Experiment Stations: 

Object. — Development of agriculture, horticulture, and stock raising in 
Alaska. 

Procedure, — This work is accomplished through agricultural surveys, the 
establishment and maintenance of experiment stations, and cooperative 
investigations to determine the agricultural possibilities of Alaska and to 
aid in the development and improve the character of the agriculture in 
this Territory. Information regarding the results of the investigations is 
disseminated by means of bulletins, reports, and correspondence, and 
through demonstration work. 

Cooperation, — ^The bureaus of this and other departments, experiment sta- 
tions in various States and foreign countries, individuals, etc. 

Location, — Headquarters, Sitka, Alaska; branch stations at Rampnrt, Fair- 
banks, and Kodiak. 

Date begun, — 1898 ; reorganized July 1, 1915. 

Results, — The investigations are showing what varieties of agricultural and 
horticultural plants are best adapted to different regions. PI unt-b reeding 
experiments have already developed some new and hardy varieties of 
eeretils, berries, etc. Soil studies are showing the proper methods of 
handling the soil. Experiments on Kodiak Island have demonstrated 
methods for the renewal of plant growth after the volcanic eruption of 
1912. Experiments with live stock are showing the possibility of stock 
raising along the coast region, depending wholly on native forage. 

Assignment. — C. C. Georgeson. 

Proposed expenditures, 1915-16.-^0,000. 

Hawaii Experiment Station: 

Object, — ^To investigate the underlying principles of agriculture in Hawaii 
and to apply this knowledge to the diversification of agriculture in those 
islands. 

Procedure. — Elxperiments are conducted with tropical crops to determine 
their adaptability to Hawaiian conditions, including the introduction of 
new and promising varieties of agricultural plants, plant-breeding work, 
study of the peculiar soils of Hawaii to determine proper methods of 
management, investigations of insects and other pests looking to methods 
of control, work in cooperative dairying, etc. The results are given pub- 
licity in bulletins and reports, correspondence, and through demonstration 
work. 

Cooperation. — The bureaus of this department, private individuals, and the 
Territorial government of Hawaii. 

Location. — Headquarters, Honolulu; branch stations on other principal 
islands. 

Date begun. — 1901 ; reorganized July 1, 1915. 

Results. — The investigations have shown the possibility of diversification of 
agriculture, proper methods of soil management, and fertilizers for rice 
and pineapples, the value of rotations and cover crops, possibilities of 
new agricultural industries, methods of range improvement, methods of 
pest control, practicability of cooperative marketing and dairying, utili- 
zation of certain by-products, etc. A considerable number of new forage 
plants have been introduced and widely disseminated. New agricultural 
and horticultural crops have been found adapted to Hawaiian conditions, 
and improved strains have been developed. Soil surveys have been made 
and demonstration work is organized on all the larger islands. 

Assignment, — J. M. Westgate. 

Proposed expenditures, 1915-16.-^5,000. 

Porto Bico Experiment Station: 

Object. — To investigate the underlying principles of agriculture in Porto 

Rico and to apply this knowledge to the improvement of agricultural 

practices in that island. 
Procedure, — Same as preceding project. 
Cooperation. — The bureaus of this department, the insular government of 

Porto Rico, Individuals, and corporations. 
Location, — Headquarters, Mayaguez, P. R. ; cooperative work at many 

places on the island. 
Date begun. — ^1901 ; reorganized July 1, 1915. 
Results. — Better methods of handling some of the peculiar soils have been 

discovered, improved varieties of coffee introduced, improvements in stock Tp 
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Korto Rico Experiment Station — Continued. 

breeding and care brought about, the proper fertilizers for citrus orchards 
determined, the value of rotations and cover crops shown, beekeeping u 
an Industry of the island established, some work on sanitary dairying 
begun, and many new and improved agricultural and horticultural cnvs 
introduced. 

Assignment, — D. W. May. 

Proposed expenditures, J 9 15-1 6.— ^0,000. 

Onam Experiment Station: 

Object, — ^Determination of agricultural possibilities and improvement of 
agricultural practices in Guam. 

Procedure, — Through a study of the agricultural and allied industries of 
Guam and the introduction and trial of crops and animals from other 
countries, the station is making an attempt to restore and improve the 
agriculture of the island. The results of the investigations are given in 
publications and are shown in demonstration experiments. 

Cooperation. — The bureaus of this department and the Guam govemmeat 

Location. — Island of Guam 

Date begun. — 1908; reorganized July 1, 1915. 

Results. — Through the introduction and establishment of various forage 
plants permanent supplies of forage are made possible and the improve- 
ment of the live stock of the island has been begun. Improved breeds 
of horses, cattle, goats, swine, and poultry have been introduced, ac- 
climated, and are being used to build up better live stock. Some of the 
agricultural and horticultural crops brought from other countries liave 
proved superior to varieties now grown on the island and are well re- 
received by the people. Studies of animal diseases peculiar to the 
Tropics are In progress, with results that promise to be of value. 

Assignment. — ^A. C. Hartenbower. 

Proposed expenditures, 1915-16. — $15,000. 

Total, Insular Experiment Stations, $123,000. 

Total, Relations with Experiment Stations, $170,950 (research, $123,000; 
regulation, $47,950). 

[Extontlbn.] 

FARMERS' COOPERATIVE DEMONSTRATIONS, SOUTHERN STATES. 

Supervision : 

Object. — To carry on supervisory, clerical, and routine work necessary to 
properly conduct the demonstration work in the Southern States. 

Cooperation. — Other bureaus of the department, State agricultural colleges, 
counties, and county organizations. 

Location. — ^Washington, D. C. 

Date begun. — 1904; reorganized July 1, 1915. 

Assignment. — Bradford Knapp, J. A. Evans. 

Proposed expenditures, 1915-16.— $S7 MO. 

Relations with Extension Divisions of Agricultural Colleges in Southen 
States: 

Object. — ^To enforce the provisions of the act of Congress of May 8, 191i 
providing for cooperative agricultural extension work, to enable the Se^ 
retary of Agriculture to certify to the Treasury Department whether 
F«ieral funds may properly be advanced to the State agricultural col- 
leges, and to report to Congress regarding the work and expenditures of 
the extension divisions of these institutions. 

Procedure. — ^A financial report on schedules approved by the Secretary of 
Agriculture is received from each extension division and examined and 
approved in this office. Written and printed reports of the work and 
expenditures of each extension division are received and examined. A 
personal inspection of the work, account books, and vouchers of each 
division is made annually. On the basis of the information gained from 
the aforesaid sources a report on the work and expenditures of eacb 
extension division is annually made to Congress and distributed in thlB 
and other countries. The plans for work under the act of May 8, 19K 
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Belations with Extension Divisions of Agrrioultnral Colleges in Southern 

States— Continued. 

are reported by each extension division to this office and approved here in 

advance of their execution. 
Cooperation. — State agricultural colleges in 15 Southern States. 
Location, — ^Washington, D. C. 
Date beffun. — 1914 ; reorganized July 1, 1915. 
Results. — More careful and effective expenditure of funds granted to the 

extension divisions. 
Assiffnment. — Bradford Knapp. 
Proposed expenditures, 1915-16. — The work on this project will be done 

in connection with the project *' Supervision," and it is impracticable at 

this time to make definite assignments and allotments of funds. 

Connty Agent and Boys' Glnb Work. 

Object. — To disseminate information and conduct extension and demonstra- 
tion work on all subjects relating to agriculture and rural life generally 
through county agents; also to give instruction to boys- through the 

' organization and work of boys' clubs. In this work is included the 
teaching and demonstration of methods of meeting the ravages of the 
cotton boll weevil in all cotton territory. 

Procedure. — In each State there is a State agent, or leader, district agents 
and county agents; also specialists. In all but one State these are in co- 
operation with the State college of agriculture, where a Joint director la 
in general charge. The county agents, with the assistance of specialists, 
act under the general guidance of State and district agents and carry on 
a large number of demonstrations conducted by farmers on their own 
farms. , They also give miscellaneous information to farmers on all agri- 
cultural subjects upon applicaton, conduct m'eetings and field schools, and 
organize institutes and other meetings for the extension forces. They 
also organize communities of farmers for tlie purpose of instruction and 
demonstration, and endeavor in every way to build up an organized sys- 
tem of education outside the schools, which coordinates and' renders 
available to the farmers the field activities of evei-y institution and 
activity in county and State which may be of service la the Improvement 
of rural conditions in the county. The county agents also organize, in co- 
operation with the schools, boys* agricultural clubs for various purposes 
and cooperate with specialists and others la their InRtructlon. 

Cooperation. — State agricultural colleges, other State Institutions, counties, 
and county organizations. 

Location. — ^Alabama, Arkansas, Florida, Georgia, Kentucky, Louisiana, 
Maryland, Mississippi, North Carolina, Oklahoma. South Carolina, Ten- 
nessee, Texas, Virginia, and West Virginia. 

Date begun. — 1904; reorganized July 1, 1915. 

Results. — During the season of 1915, 98,542 adult farmers carried out defi- 
nite demonstration work on their own farms uiulor the supervision of the 
agents engaged In demonstration work during the season of 1914. Infor- 
mation, advice, and assistance wore given to approximately ten times 
this number through field meetings, farmers' meetings, circular letters. 
and in other ways. Each farm demonstration serves as an object lesstm 
for the community In which it Is located and Influences a considerable 
number of other farmers. Demonstrations embraceci all farm crops and 
included approximately 165.HSS acres in corn. 16-1,000 acres in cotton. 
243.364 acres in oats, 390.000 acres in bur and crimson clovers, and 
257,000 acres in other legumes; 2.S,790 acres were put In i^ermanent pas- 
tures. 52.000 acres of land limed under the direction of the agents, and 
46,000 definite rotation plans adopted at the agents' suggestions. Amonjj 
many miscellaneous results accomplishefl during the ye:ir may be men- 
tioned the removal of stumps from 22.S00 acres of land, the inocTilatlon 
of 141,000 hogs, the construction of 1.941 dipping vats, and thv^ erection 
of 3.411 silos: 212,359 acres of land were draini^l jmhI terrriced in accord- 
ance with plans furnished, and approximately 2r»<),000 tons of fertilizers 
were bought and mixel by the farmers. re^nUInc in a great saving 
to them and the securing of a higher grade of fertilizers particularly 
adapted to the desired uses. The general results of denionstrftion work 
have been the widespread adoption of better nieth'«ds. particularly in 
the preparation of the land, in the selection of seed, and in the cultivation 
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County Agent and Boys' Clnb Work— Continued. 

of crops. Great interest in live-stock production has been aroused, and 
approximately 25,000 hogs, 8,000 cattle, and more than 4,000 horses (pure 
bred and grades) have been brought into the territory for breeding pur- 
poses. More than 10,000 field a ad farmers' meetings have been held, with 
an estimated attendance of 750,000. Approximately 250,000 individual 
visits to farmers were made during t4ie year. In carrying on the work 
it is estimated that the agents traveled 2,500,000 miles, wrote 400,000 
letters, and distributed 250,000 clrculsrs and bulletins. Tubulated re- 
ports of yields on demoastration farms show an average increase of from 
50 to 100 per cent over yields on similar lands where demonstration meth- 
ods were not used. Detailed results of the work in each State are given 
in the reports of State agents on file with the department. In some in- 
stances these reports are published by the colleges as extension clreulara 

Assignmeni. — Bradford Knapp, J. A. Evans, O. B. Martin, W. B. Mercier, 
H. E. Savely, J. M. Jones. 

Proposed expenditures, iW 5-1 6.— $532,000. 

Home Demonstration Work, Including Girls' Club Work: 

Object, — To organize and conduct extension work for women and girls by 
employing and directing the work of women county agents, for the pur- 
pose of disseminating information and conducting demonstrations in the 
homes in the rural sections of the South and instructing girls in home 
economics and kindred subjects. 

Procedure. — In cooperation with the various institutions in the South, 
women county agents are employed, part of whose salaries are paid by 
the counties and part from funds of the colleges and the department 
They conduct demonstrations in home gardens and poultry, organize 
women's clubs for demonstration and study, and give general instruc- 
tion in home economics. They also organize girls' clubs in the teaching of 
gardening and canning and other subjects, and carry on thr? general worli 
of extension in home economics. 

Cooperation. — State agricultural colleges, women's colleges, and local organi- 
zations. 

Location. — Alabama, Arkansas, Florida, Georgia. Kentucky, Louisiana, 
Maryland, Mississippi, North Carolina. Oklahoma, South Carolma, Ten- 
nessee. Texas, Virji^nla, and West Virjiinla. 

Date htgiin. — 1911; reorganized July 1, 1915. 

Resulis. — The girls' demonstration work began with the canning clubs in 
1910. when four counties in two States were organized. In 1915 an enroll- 
ment of 50.000 girls is expected,. under the superA'ision of about 400 women 
agents in the 15 Southern States. The enrollment for 1914 was 33.173. 
Of these club members 7.793 put up 0,091,237 iwunds of tomatoes and 
other vegetable? Irom tlieir tenth-acre gardens — 1.918.024 cans, jars, and 
other containers. They are estimated to be worth $284,880.81, and nearly 
.$200,000 of this is profit. The average profit per member was $23.30. 
Special work has been done w^ith peaches, berries, figs, scuppemongs, 
May haws, ajeritas, oranges, kiim(|uats, and many other fruits of the 
. South. Nearly 3,000 girls now belong to poultry clubs, and several hun- 
dred have bee\i doing fine work in bread clubs. Many of the best trained 
club members are succeeding now wMth their winter gardens. Club mem- 
bers have made uniform caps, aprons, and dresses, and thus have had good 
sewing lessons. In all of these activities the women on the farms have 
given active help. Fiscal ofl^cers, school officers, and teachers have coop- 
erated in many ways. Thousands of mothers and adult women generally 
liave enrolled in the home demonstration work this year. Most of them 
starteil the work by using a homemade fireless cooker and utiliring 
with it some poultry products which they had grown and the canned 
proihK'ts put up by the girls in preparing nutritious and wholesome food. 
In quite a number of places the county agents have shown these home 
demonstrators how to grade eggs, and egg-selling associations have been 
formed, resulting in better prices and also in a demand for better breeds 
of chickens. Demonstrations are being made and instructions given in 
bread making and butter making, in w^hich both the girls and the women 
take part. These lines of work call for better home conveniences and 
better sanitation. Numerous homemade devices are being made and 
shown by these demonstrators. Some of these are iceless refrigerators, 
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Home Demonstration Vfork, Ineludingr Girls* Clnb Worlc— Continued. 

flytraps, ironing boards, wheel truys, bread mixers, and butter molds. 

The county agents are using the different steps to lead directly to tho 

screening of doors and windows, the installing of water worlss, and the 

beautiticatlon of the homes. 
A»itignment. — O. B. Martin, Mary E. Creswell, Ola Powell. 
Proposed expenditures, i9i5-i 6.— Jj;77,000. 

Total, Farmers* Cooperative Demonstrations, Southern States, $697,140. 

[Extension.] 

FARMERS' COOPERATIVE DEMONSTRATIONS, NORTHERN AND 

WESTERN STATES. 

SUPERVISION. 

Sapervision: 

Object. — To carry on supervisory, ch'rleiil, and routine work necessary to 
properly conduct the demonstration worlc in the Northern and Western 
Str.tes. 

Cooperation. — Other bureaus of the department. 

Loeation. — Washington, D. C. 

Date begun.— 1^12\ reorganized July 1. 1915. 

Assignment. — C. B. Smith. 

Proposed expenditures, 1915-16.-^34,^24. 

RELATIONS WITH EXTENSION DIVISIONS OF AGRICULTURAL COLLEGES IN 
NORTHERN AND WESTERN STATES. 

Relations witli Extension Divisions of Agrricaltnral Colleges in Northern 
and Western States: 

Object. — To eiiforce the provisions of the act of Congress of May 8, 1914, 
providing for cooi^erativo agricultural extension work, and to enable the 
Secretary of Agriculture to certify to the Treasury Department whether 
Federal funds may properly be advanced to the State agricultural col- 
leges, and to report to Congress regarding the work and exi)enditures of 
llie extension divisions of these institutions. 

Procedure.— A financial report on schedules approved by the Secretary of 
Agriculture is received from each extension division and examined and 
approved in this office. Written and printed reports of the work and 
expenditures of each extension division are received and examined. A 
personal inspection of the work, account books, and vouchers of each 
division is made annually. On the basis of Information gained from the 
aforesiiid sources a report on the work and expenditures of each exten-- 
sion division is annually made to Congress and distributed in this and 
other countries. The plans for work under the act of May 8, 1914, are 
reported by each extensioi division to this office and approved here in 
advance of their execution. 

Cooperation. — State agricultural colleges in 33 Northern and Western 
States, 

Location. — Washington, D. C. 

Date begun. — 1914; reorganized July 1, 1915. 

Results. — More careful and eCfecllve exiienditure of funds granted to the 
extension divisions. 

Assignment. — C. B. Smith. 

Proposed expenditures, 1915-16. — The work on this project will be done 
in connection with the project ** Supervision," and it is impracticable at 
this time to make definite assignments and allotments of funds. 

COUNTY-AGENT WORK. 

Demonstrations in the Eastern States: 

Object. — To give instruction and demonstrations in agriculture, by means 
of county agricultural agents, in order to secure the adoption of better 
farm practice, organization, and administration, to the end of increasing 
the profits of farming and in improving rural social life. 

Procedure. — A cooperative agreement is made with each State agricultural 
college to select a State leader of county agents, to be the Joint repre- 
sentative of the college and the deimrtment. Subject to the approval of, 
the college and the department, the State leader enters into, agreementslc 
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with boards of county commissioners and local associations to finance and 
otherwise support the work of a county agricultural agent and to select 
a suitable agent or agriculturist, who works thereafter under the direct 
supervision of the State leader. The county agents, who are men wdl 
trained in the science of agriculture and familiar with farm practice, are 
located permanently in counties (with or without assistants) as rapidly 
as circumstances warrant and funds permit They coordinate and apply 
the results of the work of the several departments of the State agricul- 
tural colleges and of the United States Department of Agriculture and 
other research institutions, as well as the results of their own local 
studies of farm practice, to the end of carrying concretely to the farmers, 
through demonstrations on their own farms, field meetings, the local 
press, and otherwise, a knowledge of sound principles and successful 
practices in agriculture. They also aid in the reorganization and re- 
direction of the agriculture of the counties in which they work, their aim 
being the correlation and federation of all economic and social forces 
working for the Improvement of agriculture and country life. As occa- 
sion offers or need arises, they cooperate with or organize agricultural 
societies, clubs, and other associations whose objects are the improve- 
ment of agricultural practices, marketing and purchasing methods and 
facilities, and educational, home, and social conditions throughout the 
counties in which they work. Farmers and members of their families 
are met individually for consultation and in groups for purposes of study, 
instruction, and demonstration in school, creamery, bam, orchard, or 
field. 

Cooperation. — State agricultural colleges and county organizations in Con- 
necticut, Massachusetts, New Hampshire, Rhode Island, Vermont, Dela- 
ware, New Jersey, New York, Ohio, and Pennsylvania. 

Location, — States named under "Cooperation." 

Date begun, — ^1912; reorganized July 1, 1915. 

Results, — Among the results during the past year are the following: 17,614 
farms were visited ; 3,059 meetings, attended by 200,467, were addressed : 
114 adult associations, with a membership of 3,907, were organized; 124 
boys' and girls* clubs, with a membership of 4.439, were organized; 2,407 
farmers conducted demonstrations; 16.337 farmers and their families at- 
tended short extension courses or schools; 155 farm buildings were 
planned or improved; 56 silos constructed; 28 water-supply systems in- 
troduced ; 27 home grounds planned or Improved ; and sanitary conditions 
bettered on 22 farms. Farm plans were outlined, wholly or in part, in 
416 cases, as well as 161 drainage systems. The yield per acre of various 
crops, such as com, potatoes, and alfalfa, was greatly increased; 368 
registered or other live stock were purchased on sugsrestion of agents; 
34,137 cows were tested for milk production and 185 animals for tubercu- 
losis; 1.726 tons of commercial fertilizer were used through the efforts 
of agents and 3,769 tons of fertilizer were mixed at home. In addition. 
29,572 tons of lime were used and 23 local sources of lime were devel- 
oixjd; 71 purchasing and marketing associations were organized; 270,213 
copies of national. State, and local publications were distributed and 
a3,043 letters written. 

Assignment. — L. A. Clinton. 

Proposed expenditure, 1915-16. — $81,940. 

Demonstrations in the Central States: 

Object, — Same as preceding project. 

Procedure. — Same as preceding project. 

Cooperation. — State agricultural colleges and county organizations in Illi- 
nois, Indiana, Iowa, Kansas, Michigan, Minnesota, Nebraska. Missouri, 
North Dakota, South Dakota, and Wisconsin. 

Location. — States named under "Cooperation." 

Dale begun.— 1912 ; reorganized July 1, 1915. 

Results. — Among the results during the past year are the following: 42,940 
farms were visited; 14,002 meetings, attended by 862.935 persona were 
addressed; 700 adult associations, with a membership of 35 440, were or- 
ganized ; 422 boys' and girls' clubs, with a membership of 9,747, were organ- 
ized; 7,994 farmers conducted demonstrations; 66,000 farmers and their 
families attended short extension courses or schools ; farm improvements 
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were made in 10,390 cases; improved crops, such as cereals, potatoes, 
alfalfa, and orchard fruits, were grown at the suggestion of or under the 
direction of the extension agents on 2,811,588 acres ; fertilizers were used 
on 170 farms; 5,653 registered or other live stock were purchased by 
farmers on suggestion of agents; 288,000 hogs were vaccinated for hog 
cholera; 110 purchasing and marketing associations and 42 farmers' ex- 
changes were organized; and over 700,000 copies of national. State, and 
local publications were distributed and 190,432 letters written. 

Assignment, — W. A. Lloyd. 

Proposed expenditures, J 915- f 6. —$122,015. 

Demonstrations in the Western States: 

Object* — Same as preceding project. 

Procedure. — Same as preceding project. 

Cooperation, — State agricultural colleges and county organizations in the 
States of Arizona, C'aiiforuia, Colorado, Idaho, Montana, New Mexico. 
Oregon, Utah, Washington, and Wyoming. 

Location. — States named under *' Cooperation." 

Date begun. — 1912; reorganized July 1, 1915. 

Results. — Among the results during the past year are the following: 15,838 
farms were visite<l ; 2,623 meetings, attended by 153,028 persons, were 
addressed; 146 adult associations, with a membership of 6,044, were 
organized; 329 girls' and boys* clubs, with a membership of 4,135, were 
organized or supervised; farmers conducted demonstrations which were 
attended by 3,490 persons; 21,609 farmers and families attended short 
courses or schools; 154 silos were put up at the suggestion of extension 
agents; and information regarding water supply, lighting, and heating 
^stems was given; partial or complete plans were furnished for the 
management of nearly 400 farms; cereals, j^otatoes, alfalfa, and orchard 
fruits were grown at the suggestion of or under the direction of the 
extension uj^ents, with the result that the yield per acre was neatly 
Increased; although commercial fertilizers are not used extensively in 
this region, agents wore instrumental in having them used on 201 farms 
and lime introduced on 198 farms; 285 registered live stock were pur- 
chased on su>?gestion of agents; 3,874 hogs were vaccinated for cholera; 
and 51 purchasing and marketing associations and 13 antl-hog-cholera 
clubs were formed. Numerous national. State, and local publications 
were distributed and 21,481 letters written. 

Assignment. — D. W. Working. 

Proposed expenditures, 1915-16.— $59.i}04. 

Total, County-Agent Yfork, $263,919. 

BOYS' AND GIRLS' CLUB WORK. 

Boys' and Girls' Club Work: 

Object. — To interest boys and girls and, through them, farm men and 
women in farm, farm-home, and rural-community problems; to teach 
them better methods of farm, garden, and home practice; to bring them 
in touch with the work of the department and agricultural colleges and 
schools; and to encourage them in securing such an education as will 
aid in making them useful and successful workers, homemakers, and 
citizens. 

Procedure. — The boys' and girls* club work is based upon the organization 
of a local group of young people who are to undertake a definite project, 
and this work conteuii)lates definite enrollment of members; organizing 
them into a local club; furnishing them with follow-up Instructions; 
making personal visitations upon their plats; holding field meetings for 
instructional purposes; keeping records of observations and crop reports; 
making exhibits of products ; encouraging the study of improved methods 
of grading, crating, and marketing, aiid the use, through home canning, 
of the surplus or by-products; holding club fairs and play festivals; and 
giving suggestions on how this club work may be correlated and coordi- 
nated with the activities not only of the home but of the public schools 
The various club projects are corn, potato, home gardening and canning, 
mother-daughter home canning, alfalfa, poultry, market-garden, farm and 
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Boys' and Girls' Clab Work— CoDtinued. 

home handicraft, forage, home-mnnagement, farm-managemeut, sewing. 

and sugar-beet clubs. The club work is organized and supervised by 

Stiite, district, and local leaders, working in cooperation with the county 

agricultural agents and the schools. 
Cooperation. — State agricultural colleges, school oflBcers aud teachers, 

women's clubs, and other organizations. 
Location, — ITiroughout the 33 Northern and Western States. 
Date begun. — 1912; reorganized July 1, 1915. 
Results. — During the past year the total membership in the boys* and girls* 

clubs increased to 147,546, a gain of 75,596 members. 
Assignment. — O. H. Benson. 
Proposed expenditures, i9i5-i6\— $61,752. 

FARM-MANAGEMENT DEMONSTRATIONS. 

Farm-Management Demonstrations : 

Object. — To demonstrate to farmers the importance of certain efficiency 
factors relating to the organization and administration of the farm, 
and to increase the efficiency of the county agricultural agent work. 

Procedure. — Farm-management demonstrators are placed in each State to 
conduct demonstrations with groups of farmers In selected areas of the 
State in the following manner: (1) Analyses are made of the business 
of 50 to 100 farms in each area, with special reference to the labor 
Income and the important factors governing the same. (2) Each farm 
operator whose business has been analyzed is encouraged to make and 
assisted in making such modifications in the organization of his farm 
business as promise to increase the efficiency of his business and the net 
income of the farm. (3) Arrangements are made with each cooperating 
farmer to keep a farm business record of his work covering each busi- 
ness year during which the demonstration is carried on. Farmers are 
assembled in small groups and instructed in methods of working out their 
own labor Incomes and of analyzing their own business. 

Cooperation. — The State agricultural colleges in 33 Northern and Western 
States. 

Location. — Washington, D. C, 'ind at present in 20 Northern and Western 
States. 

Date begun. — 1914; reorganized July 1, 1915. 

Results. — Thus far the work has chiefly consisted of analyses of the busi- 
ness of individual fnrms lu selected areas, with special reference to the 
labor income and the important factors governing these. During the 
past year analyses records have been made for 5,288 farms in 79 areas 
in 20 States. The summaries of 2,249 of these records have been com- 
pleted and sent to the farmers as a basis for modification in the organi- 
zation of their farm business. 

Assignment. — L. H. Goddard. 

Proposed expenditures, i9i5-/ 5.— $43,205. 

Total, Farmers' Cooperative Demonstrations, Northern and Western 
States, $403,700. 

[Research.] 

FARMERS' INSTITUTES AND AGRICULTURAL SCHOOLS. 

Farmers' Institutes and Movable Schools: 

Object. — To study the work of farmers' Institutes movable schools, and 
similar organizations, as carried on in this and other countries, especially 
with a view to devising and experimenting with modified or new methods 
adapterl to conditions In the United States ; and to provide farmers' insti- 
tute and extension workers with publications especially adapted to their 
needs. 

Procedure. — Reports of the farmers' institutes, movable schools, and similar 
agencies at home and abroad are collected and studied, and an annual 
report is made on these. A new method of conducting movable schools by 
utilizing local talent in their management Is now being tested. Syllabi 
and lantern slides for lectures at farmers' meetings are being prepared 
and distributed. Courses of study for movable schools are being pre- 
pared. 
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Farmers' Institutes and Movable Schools—CoDtinued. 

Cooperation. — Other bureaus of the department, which furnish tlie subject 
matter for the syllabi and courses. 

JMcation. — Washington, D. C. 

Date begun. — 1904 ; reorganized July 1, 1915. 

Results. — The reports have been useful to the farmers' institute and exten- 
Hlon workers throughout the country, and the syllabi and courses are in 
much demand for use by them, as well as by agricultural schools, etc. 

Assignment. — J. M. Stedman. 

Proposed expenditures, 1915-16. — ^$9,400. 

Investigations of Agrienltural Instruction in Schools: 

Object. — ^To study the methods and subject matter of school instruction in 
agriculture in this and other countries, with a view to determining the 
needs of such instruction, in order to make it practically useful to students 
who are to become farmers or workers in agricultural institutions; and 
to furnish schools with up-to-date and properly organized subject matter 
and illustrative materials to supplement and reenforce textbooks and field 
practice. 

Procedure. — Schools are visited and conferences held with school officers 
and teachers, professors of agricultural education, etc. Reports and 
catalogues and other publications of agricultural schools at home and 
abroad are collected and studied. Publications outlining courses of study 
and lessons, as well as practical exercises, are prepared; also lantern 
slides, charts, and other illustrative material especially adapted to school 
use. 

Cooperation. — Department bureaus, Bureau of Education, State agricul- 
tural colleges and schools, and school officers. 

Location. — Washington, D. C. 

Date begun. — 1904; reorganized July 1, 1915. 

Results. — Systematic attention is being given to problems of agricultural 
education from a more practical standpoint by many schools. Interest 
in the study of the practical problems of agricultural Instruction has 
been greatly promoted, and the development of agricultural schools with 
practical aim and instruction has been materially aided. 

Assignment. — C. H. Lane. 

Proposed expenditures, 1915-16.-^16,200. 

Total, Farmers' Institutes and Agricultural Schools, $25,600. 

[Research.] 

HOME-ECONOMICS INVESTIGATIONS. 

Respiration Calorimeter Investigations: 

Object. — ^To study agricultural products with reference to their use in the 
home for food, clothing, and equipment, and the household tasks which 
their use involves. 

Procedure. — The systematic study by special calorimetric methods of food 
and equipment in relation to work. 

Cooperation. — Other bureaus of the department. 

Location. — Washington, D. C. 

Date begun. — 1894; reorganized July 1, 1915. 

Results. — The work provides more definite knowledge regarding the matter 
studied than has hitherto been available for the use of teachers, extension 
workers, students, and housekeepers. Manuscripts have been prepared 
during the past year and will be published under the following titles: 
"An Improved Respiration Calorimeter for Use in Experiments with 
Man," '*A Respiration Calorimeter for the Study of Problems of Vege- 
table Physiology," " Respiration Calorimeter Experiments with Man. on 
the Relation of Food to Energy Metabolism in the Human Body," and 
"Results of Respiration Calorimeter Experiments on the Ripening of 
Bananas and Pineapples." 

Assignment.— C. F. Langworthy, R. D. Mllner. 

Proposed expenditures, 1915-16.-^0,100. 
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iStudies of Food, Dietetics, Olothiniry B,nd Household Equipment, Work^ mi 
Management: 

Object, — To study the nature of agricultural products used in the home for 
food, clothing, and equipment; to study household processes, methods, 
and uses pertaining thereto; to classify, compare, revise, and digest in- 
formation useful to the housekeeper, student, and extension workers ; and 
to make ayailable to them the results of research. 

Procedure. — The systematic study by general laboratory methods of the 
nature and uses of household supplies, and the dissemination of the 
results of researches in home economics through publications and other 
means. 

Cooperation. — Other bureaus of the department. 

Location. — Washington, D .C. 

Date begun. — 1894 as regards foods; 1914 as regards clothing, household 
equipment, and household management ; reorganized July 1, 1915. 

Results. — ^A large amount of both general and specific Information has .been 
brought together, which enables the housekeeper to understand her mate- 
rials and enables her to use them to good advantage. So far the work has 
had to do chiefly with food materials and dietetics, with the result that 
the housekeeper has been provided with information as to the food re- 
quirements as affected by age, sex, and activity, and has been given 
dietary standards, a knowledge of the processes of cooking and prepara- 
tion and their effects upon foods, the combination of foods to form 
rational meals, etc. A study of an emergency ration, undertaken in co- 
operation with the War Department, has been completed and a report 
prepared for publication. Experiments on the comparative digestibility 
of some of the common culinary fats have been made and results pre- 
pared for publication. Information has been made available through 
Farmers' Bulletins and other popular publications, technical bulletins, and 
in other ways. Such work is useful also to the teacher and student As 
regards clothing and supplies, some general Information has been col- 
lected and problems pertaining to spots and stains and their removal 
solved. 

Assignment.— C. F. Langworthy, R. D. Milner. 

Proposed expenditures, idi5-i^.— $20,880. 

Total, Home Economies Investigations, $29,980. 
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GENERAL ADMINISTRATION. 

General Administration : 

Object, — To administer the investigational activities of the office; to carry 
on its business affairs, correspondence, accounting, etc. 

Location. — ^Washington, D. 0. 

Date h€ffun.—18&S. 

Assignment.— U W. Page, P. St. J. Wilson, W. C. Wyatt. 

Proposed expenditures, 1915 i6.— ^15,389 (research, $9,789; extension, 
$5,600). 

ROAD-MANAGEMENT INVESTIGATIONS. 

Snperrlslon: 

Object, — To direct and supervise the various research and extension activi- 
ties under this group and conduct routine office business, including cor- 
respondence, maintenance of records, purchase of supplies and equip- 
ment, and other clerical work. 

Location, — Washington, D, C. 

Date heffwi,—1906. 

Assignment, — J. E. Pennybacker. 

Proposed expenditures, 1915-16. — $6,744 (research, $5,004; extension, 
$1,740). 

CRMcardi.] 

C^lleetion of Data on Boad Mileage, Bevenues, and Expenditures, 1914: 

Object. — ^To collect detailed information showing mileage of unimproved 
roads and of improved roads of each type in each county in the United 
States, the amount and character of bonded indebtedness for road pur- 
poses, and the expenditures and rates of taxation for road purposes In 
each county in the United States. Information of this character was 
compiled for the year 1904 and again for the year 1909. This Investiga- 
tion for 1914 is in line with the policy of collecting the information at 
five-year intervals. It may be termed an inventory of the public-road 
systems of the United States. 

Procedure, — Statistical forms are sent in sufficient quantities to each State 
highway department or other adequately equipped State organization. 
From there they are sent out to the various counties and townships by 
a collaborator appointed to represent this office. The replies are sent in 
to the State highway department and checked and are then forwarded to 
this office for tabulation. As soon as all information has been received 
it will be published as a bulletin of the office, giving due credit to the 
highway departments for their assistance. 

Cooperation. — State highway departments and other State agencies. 

Location, — Washington, D. C, and State capitals. 

Date begun, — 1915. 

Results, — Replies have been received from a few of the States. 

Probable date of completion. — 1916. 

Assignment, — J. E. Pennybacker. 

Proposed expenditures, i915-i 6.— $8,350. 

Colleetlon of Current Data Relating to Highways: 

Object. — ^To determine and systematize all available information and sta- 
tistics relative to highways, including the maintenance of a current record 
and the compilation of road legislation. This project covers all statistical 
studies except the census of road mileage, revenues, and expenditures 
made at five-year intervals, and is to provide necessary information of a 
general or statistical character for the use of persons engaged in or 
aiding road Improvement. 

389 
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Golleotion of Current Data Relatinir to Mi grhways— Continued. 

Procedure. — A collaborator is employer in each State, who reiwrts, under 
prescribed headings, at the beginning of each month. The information 
thus obtained is assembled in a State index, which is kept up to date. 
In addition, special inquiries are sent from time to time to State highway 
departments and other sources of information, the compilation of road 
laws is conducted, and all technical and trade publications bearing uiwn 
road improvement are freely consulted. Publications are issued from time 
to time containing data thus obtained. 

Cooperation. — State highway departments and various other sources of in 
formation. 

Location. — Washington, D. C. 

Date begun. — 1905. 

Results. — Publications have been issued from time to time. The material 
as-sembled has been used In a reference way for lectures and the prepa 
ration of publications and is consbintly used In answering Inquiries by 
correspondence. 

Assignment. — A. P. Anderson. 

Proposed expenditures, i9i5-/6.— $7,995. 

Utilization of Convict Labor in Boad Management: 

Object. — To study the management, operation, discipline, and result* 
obtained in convict road camps throughout the United States, in order 
that a report may be issued by this office which will be helpful to the 
States and counties la the management of convict road camps. In de- 
termining the character of structures necessary and the proper method 
of erecting same, in the selection and use of equipment, and in the 
handling of the various questions of Siinltatlon, diet, and clothing, so as 
to secure the best results commensurate with the welfare of the convicts. 

Procedure. — Representatives of the Office of Public Roads and Rural 
Engineering and the United States Public Health Service have visited con- 
vict camps in all parts of the United States and made exhaustive studies. 
This work has been facilitated by letters to governors of States, State 
highway commissioners, prison superintendents, and others. The datii 
obtained from these studies are now being prepared for publication. 

CooperoNon.— United States Public Health Service, In making detailed 
studies of health, dietary, and sanitary conditions In the various camps 
and in preparing such data for publication; Office of Home Economics, 
States Relations Service, in connection with studies on diet and clothing: 
State highway departments, prison officials, and others. 

Location. — New York, New Jersey, Michigan, Colorado, Wyoming, Utah. 
Oregon, Washington. Arizona. New Mexico. Texas, Alabama, Georgia, 
Florida. South Carolina, North Carolina, and Virginia. 

Date begun. — 1914. 

Results. — Data will be assembled and published. 

Probable date of completion. — 1915. 

Assignment. — J. E. Pennybacker. 

Proposed expenditures, 1915-16. — $200. 

Observation of Experimental Convict Camp in Connection with Boad 
Management: 

Object. — To ascertain, by observation of a camp constructed and operated 
as an experimental camp, the most practicable structures, equipment, 
sanitation, clothing, diet, organization, discipline, and methods of manage- 
ment to be used In connection with the use of convicts for road construc- 
tion. This project follows In logical sequence the convict-labor studies 
made in various parts of the United States during the fiscal year 1915. 

Procedure. — A camp will be selected in a county which will conform to the 
plan and suggestions formulated by the Office of Public Roads and Rural 
Engineering and the United States Public Heilth Service. Representa- 
tives of the office will make careful observations of the results obtained 
in the management of the camp, the cost of operation, the effects upon 
the prisoners, and the economic results to the county, and will embody 
the results of their observations in a report or bulletin to be published 
as a Government document. 

Cooperation. — United States Public Health Service; county authorities; 
also informal cooperation with the Office of Home Economics. States 
Relations Service, in matters relating to diet and clothing. 
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Obseryation of Experimental Conylet Camp In Gonneetlon with Bead 
Management — Continued. 
Location, — ^A county in Georgia (not yet definitely selected). 
Date heffun, — July 1, 1915. 
ProhaUe date of completion, — June 30, 1916. 
Assignment. — ^J. E. Pennybacker. 
Proposed expenditures, i9i5-ifi.— 12,500. 

Economic Study of Hlgbifay Systems In Selected Conntles: 

Object. — To ascertain the economic and social effects of road improvement 
on the welfare and progress of rural communities. 

Procedure. — In 1909 it was determined to select a limited number of 
counties and make comparative studies each year for approximately five 
years, noting the cost and the effect of road improvement from its incep- 
tion through the five-year period. For this purpose counties were selected 
which had no improved roads. Studies were made by personal visits in 
eight counties for successive years, beginning in 1910 in some cases and 
in 1911 in others and continuing until 1914, inclusive. The comparative 
data thus obtained are now in course of preparation for publication as a 
buUetln. 

Cooperation. — ^Local officials. 

Location. — Spotsylvania, Dinwiddle, Wise, and Lee Counties, Va.; Frank- 
lin County, N. Y.; Lauderdale County, Miss.; Dallas County, Ala.; 
Manatee County, Fla. 

Date &ci7ttn.— 1910. 

Results. — The studies have all been completed, photographs taken, and the 
manuscripts are now held until 1915 land assessments in Virginia are 
available. It is expected that the bulletin will be prepared for publication 
in July, 1915. 

Probable date of completion. — ^August 1, 1915. 

Assignment. — J. B. Pennybacker, M. O. Eldrldge. 

Proposed expenditures, 1915-16. — $550. 

EcoBomlo Stady of Selected Post Beads: 

Object. — ^To comply with a provision in the Post Ofllce Department appro- 
priation act of August 24, 1912, requiring the gathering of information of 
an economic character on post roads improved with the aid of a Federal 
appropriation of $500,000. The project involves studies of the character 
and amount of trafiic, cost of hauling, financial outlay, benefits to the com- 
munity, and saving to the Government in the operation of rural delivery 
and parcel post. 

Procedure, — Engineers are assigned to visit the post roads and make thor- 
ough studies before improvement is begun and after the roads are com- 
pleted. The information thus obtained will be embodied in a report to 
be submitted to Congress. 

Cooperation. — Post Oflftce Department. 

Location. — Lauderdale County, Ala.; Boone, Story, and Dubuque Counties, 
Iowa ; Montgomery and Bath Counties, Ky. ; Cumberland and Sagadahoc 
Counties. Me.; Montgomery County, Md. ; Lefiore and Carroll Counties, 
Miss. ; McDowell, Forsyth, Davie, and Iredell Counties, N. C. ; Muskingum 
and Licking Counties, Ohio ; Jackson County, Oreg. ; Aiken County, S. C. ; 
Montgomery and Loudon Counties, Tenn. ; Travis, Hays, Comal, Bexar, 
and Guadalupe Counties, Tex. ; Spotsylvania, Caroline, Hanover, and 
Fairfax Counties, Va. 

Date begun. — ^1913. 

Results. — First studies have been completed on all post roads and second 
studies made on three. Final studies will be made as rapidly as prac- 
ticable. 

Probable date of completion. — January 1, 1916. 

Assignment. — J. E. Pennybacker. 

Proposed expenditures, 1915-16.-92,000. 

Economic Studies of County and Township Highway Systems: 

Object. — To ascertain by personal studies the organization, procedure, cost 
of operation, and results obtained in counties and townships in various 
parts of the United States; to find out the types of road, character of 
materials, and methods of maintenance which are yielding the best results 
at the least cost ; to determine the elements of weakness in various local 
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Economie Studies of Connty and Township Highway Systems — Continued, 
systems of management. This information is to be used as a basis for 
the preparation of a series of bulletins bearing upon local road construc- 
tion, maintenance, and administration. 

Procedure. — Approximately 100 counties have been selected, located in 
various parts of the United States and presenting all conditions that 
exist in the United States as to character of material, methods of con- 
struction, topography, character and extent of traffic, systems of organi- 
zation, methods of financing construction and maintenance, etc., and each 
of these selected counties is made the object of a thorough study by an 
engineer assigned for that purpose. It is believed that these 100 counties 
will form an accurate index for the country as a whole. The individual 
reports by counties will be filed in the office and will be utilized in the 
preparation of bulletins. 

Cooperation. — Local officials. 

Location, — Approximately 100 counties, only a portion of which have been 
definitely selected. 

Date begun. — 1914. 

Results. — Field studies have been completed in 28 counties. 

Probable date of completion. — January 1, 1916, for field studies; July 1, 
1916, for completion of bulletins and reports. 

Assignment.— A. S. Brainard, R. F. Eastham, O. W. Childs, J. J. Tobin, 
George D. Marshall. 

Proposed expenditures, 1915-16.— $5^200. 

Eeonomio Studies of Stat« Highway Departments: 

Object, — ^To ascertain the character of organization, working plan, cost 
of operation, systems of report afid record, character of worlc done, and 
relative results accomplished by the various State highway departments 
in the construction and maintenance of roads and bridges. This informa- 
tion will be useful to each State in the efficient and economical handling 
of its State road work. 

Procedure. — An engineer has been assigned to personally visit each State 
highway department, confer with officials, examine records, inspect 
work under way, prepare notes, and obtain all necessary records, forms, 
and data for the preparation of a report. As soon as all studies have 
been completed one or more bulletins will be prepared for publication. 

Cooperation. — State highway departments. 

Location. — All States having highway departments. 

Date begun. — 1914. 

Results. — Studies have been completed in 11 States. 

Probable date of completion. — January 1, 1916. 

Assignment. — E. H. Barber. 

Proposed expenditures, 1915-16.— $1,800, 

Traffic Census: 

Object, — To determine the wear and service of highways and cost of main- 
tenance of various road surfaces under known traffic, with a view to 
determining the kind and type of road to construct to meet traffic 
conditions. 

Procedure. — Traffic takers are employed and a census of traffic is begun on 
experimental roads for a 24-hour period every thirteenth day. On post 
roads the traffic census is taken for a period of one week at three-month 
intervals, except that a special traffic census is taken for two weeks 
at crop-moving periods. 

Location. — Montgomery County, Md. ; McDowell, Forsyth, Davie, and 
Iredell Counties, N. C. ; Muskingum and Licking Counties, Ohio; Aiken 
County, S. C. ; Montgomery and Loudon Counties, Tenn. ; Lauderdale 
County, Ala.; Jackson County, Oreg. ; Travis, Hays, Comal, Bexar, and 
Guadalupe Counties, Tex.; Alexandria, Fairfax, Spotsylvania, Caroline, 
and Hanover Counties, Va.; Boone, Story, and Dubuque Counties. Iowa; 
Montgomery and Bath Counties, Ky. ; Cumberland and Sagadahoc Coun- 
ties, Me. ; and Leflore and Carroll Counties, Miss. 

Date begun.— 1912, 

Results. — On the post rofids: A year's traffic census, consisting of four 
regular censuses and one special crop-moving census, has been completed 
in Alabama, Iowa, Maine, Mississippi, Kentucky, Ohio, Oregon, and 
Tennessee; four regular censuses taken in Maryland, three regular cen- 
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Traffie Census — Continued. 

suses and one special census in Virginia, three regular censuses In North 
Carolina and South Carolina, and two regular censuses and one crop- 
moving census in Texas. On the post road in Dubuque County, Iowa, 
only a two-weetts* census has been taken. 

On the experimental roads: A third year's census was completed on 
the Chevy Chase road in February, and a fourth j/ear's census is in 
progress; a second year's census on the Roclcville pilte, Maryland, will 
be completed on July 29, 1915; a seven days' census has been taken on 
the Mount Vernon Avenue road In Virginia, 
Assignment, — J. E. Penuybacker. 
' Proposed expenditures, 1915-16.-^,300, 

[Extension.] 

Adriee, Lectures, and Demonstration of Bead and Bridge Models: 

Object. — ^To provide expert advice on legislation, organization, and road 
management; and to aid in intelligent propaganda through conferences, 
lectures, and demonstrations. 

Procedure. — ^Advice, lectures, and demonstrations are given upon the request 
of public officials and organizations. The models are sent out on condi- 
tion that transportation expenses will be paid by the local organizations. 
Demonstrators are assigned at the expense of the office. Models are made 
and lanterns slides are made and colored in the office for use in this work. 

Cooperation. — Organizations throughout the country, and expositions. 

Location, — United States. 

Date begun. — Lectures since the establishment of the office (1893) ; models 
since 1909. 

Results. — Dissemination of information of great practical educational value 
and the stimulation of interest in practical road improvement. 

Assignment. — J. E. Penuybacker. 

Proposed expenditures, 1575-15.— $16,500. 

Instruction of Students in Highway Engineering: 

Object.— To instruct civil-engineer students in the economic and adminis- 
trative phases of highway engineering, with a view to their practical 
training for highway work and to meet the demand for capable highway 
engineers. 

Procedure. — Each year a class of civil-engineer students, from 6 to 10 in 
number, receives instruction from various members of the staff of In- 
vestigators on the road-management roll, which consists chiefly in lec- 
tures and the preparation of a thesis on the subject, together with special 
reading along the lines of road economics. 

Location.— Washington, D. C. 

Date begun. — 1905. 

Results. — Several classes of civil -engineer students have been instructed 
in this office in the various lines of work, who have latter been advanced 
to the position of Junior highway engineers and senior highway engineers, 
and some of whom accepted more remunerative positions as highway en- 
gineers with counties and States or have engaged in private practice. 

Assignment. — J. E. Pennybacker. 

Proposed expenditures, 19J5-16. — Work temporarily suspended; no allot- 
ment. 

Total, Bead-Management Investigations, $56,139 (research, $37,899; exten- 
Blon, $18,240). 

ROAD BUILDING AND MAINTENANCE INVESTIGATIONS. 

Snperrision : 

Object. — ^To supervise the various subactlvlties under this group and carry 
on routine office business, Including correspondence, maintenance of rec- 
ords, purchase of supplies and equipment, etc. 

Location, — Washington, D. C. 

Date begun.— 1904. 

Assignment. — P. St. J. Wilson, Vernon M. Peirce, E. W. James, T. Warren 
Allen. 

Proposed expenditures, 1915-16. — $9,404 (research, $2,000; extension, 
$7,404). 
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[RM«arch.] 

Study of Representatlre State Systems of Boad Maintenanee: 

Object — ^To study details of systematic maintenance developed by State 
highway departments in representative States, In order to disseminate 
such information to road officials throughout the country. 

Procedure. — Study is made of published reports and records of State or- 
ganizations ; conferences are had with engineers of the organizations In 
their various districts; visits to work in progress are made, if possible, 
in company with local engineers, and details of practical methods are 
carefully studied. 

Location. — In those States having State highway departments most of the 
work is being done at the head office of the State department, at State 
division offices, and on State roads. Work during the past year baa 
been done at Boston, Worcester, Springfield, and other points in Massa- 
chusetts ; at Concord and Keane, N. H. ; and at Albany, Troy, Syracuse, 
and other points in New York. 

Date hegun.— 1914. 

Results. — Reports are in progress. Data have been collected which are of 
great assistance in replying to queries constantly received from county 
officials regarding maintenance methods and organization. 

Prohable date of completion. — Massachusetts, October, 1915; New Hamp- 
shire, October, 1915; New York, October, 1916. 

Assignment — E. W. James. 

Proposed expenditures^ 1915-16. — 1950. 

Study of RepresentatiTe County Systems of Boad Maintenance: 

Object — To study details of county road maintenance in selected counties 
having improved roads and to disseminate such information among other 
counties. 

Procedure. — Counties are visited, conferences had with county engineers, 
and studies made on the ground of the details of maintaining improved 
county roads. 

tjocation. — Studies are to be made in Hillsboro and Duval Counties, Fla.; 
Montgomery County, Ala. ; Hlnes County, Miss. ; and Allegheny County, Pa. 

Bvte begun. — 1914. 

Results. — Positive results in counties so far studied are of little value. A 
lack of any system of conserving the huge investment of public funds In 
road construction is general. Original work must be done to devise and 
Introduce suitable working methods and practical systems of county 
maintenance, more careful handling and control of annual road funds 
through suitable accounting methods, better supervision of work, more 
equitable distribution of funds, and a general revision of current methods 
now used in most counties. 

Assignment, — E. W. James. 

Proposed expenditures, 1915-16. — $950. 

Investigation of Cost of Boad Maintenance: 

Object — ^To- conduct experimental maintenance to secure accurate cos< 
data for various types of roads. 

Procedure. — Under specific appropriation, this office constructs certain 
experimental roads. These have been built In Montgomery County, Ma., 
and one is In course of construction in Alexandria County, Va. To 
determine the relative value of various types of construction, maintenance 
of the built roads is necessary over a period of five years or more. 
This maintenance Is conducted by the office with funds from the specific 
appropriation. 

Cooperation. — Road authorities in Montgomery County, Md., and Alexan- 
dria County, Va. ; and the Bureau of Plant Industry. 

Location. — ^Alexandria County. Va., Montgomery County, Md., and the De- 
partment of Agriculture grounds, Washington, D. C. 

Date begun.— 1^1. 
( Results. — Accurate data have been secured covering the cost of mainte- 
nance of dirt, gravel, and bituminous macadam roads. Reports for the 
past year's work are to be published in the "Annual Procrress Beiwrt 
for 1914," in a department bulletin covering the work of the year, and 
in technical publications. 

Assignment. — E. W. James. 

Proposed expenditures, 1915-16.-^2,013. ^ j 
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CBxtemloii.] 

ObJecMiesBon BoadB: 

Object. — ^To demonstrate proper methods of construction and the most 
efficient use of materials, instruct local road officials in the art of road 
building, and correlate conclusions drawn from laboratory tests with 
those resulting from service tests. 

Procedure, — ^Applications are received from local road authorities for 
advice and assistance in the construction of roads where funds are 
available and everything is ready for the work to proceed. These appli- 
cations are acted upon, as far as possible, in the order of their receipt 
by this office. A highway engineer is detailed to superintend the con- 
struction of a short section of road as an object lesson to the local 
authorities and remains upon the job until he has thoroughly Instructed 
the foreman, who is then able to continue the work after the engineer 
has been given another assignment. 

Cooperation, — State, county, and township authorities who have legal 
control of the roads to be improved. 

Location, — Object-lesson roads have been built in a great many dilferent 
localities throughout the United States, and any political unit, excepting 
Incorporated towns and cities, which makes proper application and 
agrees to the department's terms, may receive this kind of assistance. 

Date 5eaun.— 1904. 

Results. — Information has been secured and disseminated as to the best 
methods of road construction through the construction of short stretches 
of road as object lessons, and Improved methods of construction have 
been adopted by the various localities in which these roads have been 
built 

Assignment. — Vernon M. Peirce. 

Proposed expenditures, 1915-16. — $24,500. 

Cennty Boad Systems: 

Object. — To make a study of the roads of a county or other political sub- 
division and prepare general plans and specifications for their adminis- 
tration, Improvement, and maintenance. 

Procedure. — Highly skilled and experienced highway engineers are sent 
upon requests from county officials having jurisdiction of roads to advise 
with them in connection with the improvement of the county system of 
road supervision, Improvement, and maintenance. These engineers go 
over the situation thoroughly, taking into account all of the factors enter- 
ing into the local problem and then, in the light of their wide experience, 
formulate a plan of action for the improvement of the roads throughout 
the county, considering the county as a unit. 

Cooperation. — County officials in charge of roads in the various counties 
seeking this character of assistance. The Office of Public Roads and 
Rural Engineering furnishes a consulting engineer to cooperate with local 
officials. 

Location. — Any county or political subdivision of similar size and impor- 
tance which makes proper application and agrees to the department's 
terms of cooperation. 

Date begun.— 1901. 

Results.— Many counties have adopted the department's recommendations, 
reorganized and systematized their highway improvement work, and are 
now working along definite lines as to the ultimate system of roads that 
will be built, their methods of constniction, and administration. 

Assignment. — Vernon M, Peirce. 

Proposed expenditures, 1915-16.— %l,eO0. i 

Inflpeetlon, Advice, and Lectures: 

Object. — ^To make inspections, study specific local road problems, pre- 
pare definite recommendations for their solution, and bring this informa- 
tion to the assistance of those who have asked for it 

Procedure. — ^Requests are frequently received at this office for assistance 
in the nature of advice, many of them requiring that an inspection of 
local conditions be made and that highway engineers be detailed to make 
inEq[)ections, give advice to local highway officials, and occasionally de- 
liver lectures before gatherings of highway associations and mass meet- 
ings of citizens interested in some specific highway-improvement problem. 
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« 
Inspeetion, Adrice, and Leetares — Continued. 

Cooperation, — Township and county authorities In legal control of the 
roads. The Office of Public Roads and Rural Engineering furnishes a 
consulting engineer to cooperate with the local officials. 

Location. — ^Any political unit in the United States, except incorporated 
towns and cities, which makes proper application and agrees to the de- 
partment's terms of cooperation. 

Date begun.— ISM. 

Results. — Many units unnble to employ sivilled highway engineers have been 
advised how to solve their road problems. 

Assignment. — Vernon M. Peirce. 

Proposed expenditures, 1915-16.— ^22,1M. 

Superlntendenee of County Roads: 

Object. — ^To demonstrate to county officials the advantages accruing from 
the supervision of all county roads by one skilled in highway construc- 
tion and maintenance and the advantages of centralized control over all 
roads in a county. 

Procedure. — When application for assistance has been made and contract 
entered into with this department an engineer is assigned to take charge 
of the maintenance and construction of the county roads. This engineer 
supervises the building of roads and bridges, organizes a system for 
maintaining the roads, and introduces proper systems of reports and 
methods of accounting. 

Cooperation. — County officials in legal control of the roads who have made 
application for assistance of this kind. 

Location. — Any county which makes proper application and agrees to the 
department's terms of cooperation. 

Date begun. — 1911. 

Results. — The roads in Bennington and Rutland Counties, Vt, were in 
charge of engineers from this office for two years and were much im- 
proved, and the county officials being convinced of the advantages of 
centralized control in the hands of qualified men adopted this ^stem 
and elected county highway engineers. 

Assignment. — Vernon M. Peirce 

Proposed expenditures, 1915-16.-^20.600. 

Bridge Construction in Conneetion with Road Building and Maintenance: 

Object. — To furnish local officials with plans and specifications for bridges 
and to investigate conditions and advise the authorities interested as to 
the best methods of bridge construction to meet their peculiar needs and 
conditions. 

Procedure. — Standard plans and specifications of various types of stmc- 
tures are prepared in the office and furnished to local officials and engi- 
neers upon request. Engineers visit communities and advise the authori- 
ties interested relative to special bridge problems and prepare plans to 
suit local conditions. They also superintend the construction of bridges 
to illustrate to local officials proper methods of construction. 

Cooperation. — County and township authorities in legal control of the roads. 
The Office of Public Roads and Rural Engineering furnishes a consulting 
engineer to cooperate with the local authorities. 

Location. — Any county or political subdivision of similar size and impor- 
tance which makes proper application and agrees to the department's 
terms of cooperation. 

Date begun.— 190Q. 

Results. — Highway officials in various local communities have been fur- 
nished plans and specifications and have been advised as to the best 
types and metliods of bridge construction. 

Assignment. — O. T^. Grover. 

Proposed expenditures, 1915-16. — $4,600. 

Improrement of Roads in United States National Forests — Adyiee and 
Supervision : 

Object. — To advise with the Forest Service as to the best methods of con- 
structing and maintaining roads and to make surveys and supervise the 
construction of a system of roads through the various United States 
national forests. 
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InproTement of Boads In United States National Forests — ^Adrioe and 
Superrision— Continued. 

Procedure, — Surveys and plans are made for the construction of roads in 
national forests and advice rendered counties interested in oi)ening roads 
across national forests. 

Cooperation. — Forest Service. 

Location, — National forests. 

Date begun,^ld06. 

Results, — Surveys have been started in a number of districts, and super- 
visors of the national forests have been advised regarding road construc- 
tion and maintenance in the forests. 

Assiffnment. — ^T. Warren Allen. 

Proposed expenditures, 1915-16,-^12,410, 

Improrement of Soads in National Parks — Adviee and Saperrision: 

Object. — To advise with national-park officials as to the best methods of 
constructing and maintaining roads in the various national parks. 

Procedure. — Surveys and designs are made for the opening of trails and 
tlie cGn^j^t^ll:tion of roads in national parks, and advice is given as to the 
best methods of constructing and maintaining the same. 

Cooperation. — Department of the Interior. 

Location, — United States national parks. 

Date begun. — ^1914. 

Results, — Surveys have been made in the Yosemite Park, and vrork will be 
started in other parks as rapidly as possible. 

4.ssignmnnt. — T. Warren Allen. 

Proposed expenditures, 1915-16.-^8,060. 

Boad Maintenanee— Advice and Inspection: 

(a) Post Roads — 

Object, — ^To supervise the maintenance of certain post-road projects for the 
purpose of determining accurately the relation between the cost of 
effective maintenance and the available local funds and of determining 
maintenance costs on various types of roads; and to advise local road 
authorities. 

Procedure. — Certain post roads built with funds provided under the act 
of August 24, 1912, will be of concrete, bituminous gravel, and macadam 
construction, and are, if possible, to be maintained with local funds under 
the supervision of this office. This work will provide an unusual oppor- 
tunity for the Government to secure accurate and detailed maintenance 
cost data on a large number of types of construction not othern^'ise avail- 
able to it, and will provide information desired and more and more fre- 
quently requested by engineers and local officials in all parts of the 
country. 

Cooperation. — ^Local administrative units cooperating in post-road construc- 
tion. 

Location. — See locations under project '* Improvement of post roads." 

Date begun. — 1914. 

Results. — ^The first general repair data of the Ohio post road so far com- 
pleted are In hand. Work is not yet possible on other roads. 

Assignment, — E. W. James. 

Proposed expenditures, 1915-16.-^1,903. 
(&) Washington- Atlanta Highway — 

Object. — To supervise the maintenance of the Washington-Atlanta Highway 
and thereby demonstrate maintenance methods to county officials; also 
to study the cost of eflfectlve maintenance in the coastal-plain region. 

Procedure. — ^The route selected between Washington and Atlanta is divided 
into three sections, to each of which an engineer is assigned to supervise 
maintenance and repair. These men travel over their sections, giving 
personal directions to patrolmen and repair gangs, and act in cooperation 
with local officials and engineers in promoting better maintenance 
methods. 

Cooperation. — Counties and subdivisions and the American Highway Asso- 
ciation. The work is subject to a cooperative arrangement between the 
Government and the local units, as the cost of actual maintenance is met 
from local fund& 
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Boad Maintenance— AdTioe and Inspection — Ck)ntinued. 
(6) Washington- Atlanta Highway — Continued. 

Location, — Brunswick and Mecklenburg Counties, Va. ; Cumberland. Har- 
nett, Johnston, Wake, Durham, Granville, Hoke, Moore, Montgomery, and 
Richmond Counties, N. C. ; Chesterfield, Lexington, Aiken, and Blchland 
Counties, S. C. ; Wilkes, Warren, Taliaferro, Oglethorpe, Clarke, Greene, 
McDuffle, Morgan, Kichmond, Walton, and Dekalb Counties, Ga. 

Date begun. — 1914. 

ReauUa, — ^A total of 681.8 miles of road in the above counties was under 
the supervision of this office during the year 1914. This is about 81.2 
per cent of the total distance from Petersburg, Va., to Atlanta, Ga. 
There has been expended on maintenance alone $10,042.17 to December 3t 
1914, and $36,076 has been allotted for maintenance, available up to vary- 
ing dates, depending on the time when application was made. Long sec- 
tions of the road were found to be in unsuitable condition for maintenance 
and required heavy repairs or entire construction. On this work 
$76,785.95 was expended under the direction of the office engineers in 
1914 on 163.7 miles of road. All but one of those coimtles whose appli- 
cations have expired to date have renewed application, in ^me cases with 
an Increase of maintenance funds. 

AaHgnment, — B. W. Jame& 

Proposed expenditures^ 1915-15.— $14,430. 
(o) Obganized Maintenance of Bond- Aided Roads — 

Object. — ^To introduce organized maintenance in counties that have con- 
structed roads through bond issues. 

Procedure. — Counties make application for the services of an engineer to 
take personal charge of road maintenance in the counties, usually for a 
period of one year. This engineer, under the terms of the application, 
has entire authority to direct and -approve expenditures of the county 
road funds during the year. 

Cooperation. — Road authorities in Fairfax County, Va., and Leflore Coimty, 
Miss. 

Location. — Fairfax County, Va., and Leflore County, Missw 

Date begun. — 1914. 

Results. — ^Arrangements are now being completed with the above two 
counties. The preliminary work on this project is completed, and a 
list of counties is in hand where work may be advantageously conducted. 
The nature of the work, requiring as it does the assignment of an engi- 
neer for one year, limits the quantity of work possible within that time. 

Assignment. — E. W. James. 

Proposed expenditures, 1915-16.--$3,139. 

Improvement of Post Beads: 

Object. — ^To construct and improve highways over which United States 
mail is carried for service tests by the Post Office Department pursuant 
to the act of August 24, 1912. and to ascertain the economic value of such 
Improvement to the community. 

Procedure. — Communications are received from States, counties, and town- 
ships advising that they would like to cooperate with the Post Office De- 
partment and the Department of Agriculture in improving certain roads 
and that they have available sufficient funds to pay at least two-thirds of 
the cost of the proposed improvement If it appears from the request that 
the road is such as will probably meet the requirements of the act of Con- 
gress making available money for this work, an engineer is detailed by 
this office to inspect the road, make an estimate of the cost of the im- 
provement, and secure additional data desired by the Post Office Depart- 
ment. This report is transmitted to the Post Office Department, which 
decides whether or not Government funds shall be allotted. If an allot- 
ment is made by the Post Office Department, this office then supervises 
the construction of the improvement. 

Cooperation. — Post Office Department States, counties, and townships. 

Location. — See table below. 

Date begun. — See table below. 

Results. — Five projects, as shown below, have been completed, resulting in 
the improvement of 194.5 miles of roads. 

Probable date of completion. — See table which follows. 
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Post roads completed and in course of construction. 



Location. 



Lauderdale Countv, Ala 

Boone and Storr Counties, Iowa 

Dubuque County, Iowa 

Montgomery and Sath Counties, Ky 

Cumberland County, Me 

Montgomery County, Md 

Leflore County, Miss 

McDowell County, N.C 

Davie. Forsytb, and Iredell Counties. N. C 

Muskmgum and Licking Counties, Ohio 

Jackson County, Oreg 

Aiken Coimty. S. C 

Loudon County, Tenn 

Montgomery County/Tenn 

Austm-San Antonio Koad, Tex 

Fairfax County, Va 

Spotsylvania, Caroline, and Hanover Counties, Va. 



Probable date of 
completion. 



Completed. 

Dec. 1,1915. 
Aug. 1, 1915. 
Sept. 15, 1915. 
Completed. 
Aug. 1, 1915. 
Dec. 1, 1915. 
Aug. 1, 1915. 
Dec. 1. 1916. 
Completed. 
Nov. 1, 1915. 
Sept. 1, 1915. 
Aug. 1, 1915. 
Dec. 1, 1915. 
July 1 . 1915. 
Completed. 



Assignment. — ^Vemon M. Peirce. 
Proposed e<Dpenditures, 1915-16.-^26,696. 

InstmctioB of Students in Hifirliway Engineering: 

Object. — To give graduate civil engineers a course in highway engineering 
such as will qualify them to take actual charge of highway work. 

Procedure. — Clvll-englneer students are given instruction by being em- 
ployed with highway engineers and senior highway engineers as assist- 
ants upon object-lesson roads and in this way acquire practical experience 
as well as training in the theory of highway engineering. 

Location. — Washington, D. C. ; nnd on the object-lesson, experimental, and 
post roads in the various States. 

Date heffun. — ^1905. 

Results. — Graduate students in civil engineering have been instructed in 
the art of road building and are now in the employ of the United States 
and of various States and counties. 

Assignment. — ^Vernon M. Peirce. 

Proposed expenditures, 1915-16. — Work temporarily suspended; no allot- 
ment. 

Total, Boad Building and Maintenance InTestigations,. $158,45S (research, 
|5»913; extension, $152,545). 

BOAD-MATEBIAL INVESTIGATIONS. 
Snperrision: 

Object. — ^To administer the various subactlvities under this group and 

conduct routine office work. 
Location. — ^Washington, D. C. 
Date begun.— 190i. 
Assignment. — Provost Hubbard. 
Proposed ea^pcnditures, 1915-16.— f^lO,4Z2 (research). 

[BcMarch.] 

Bontine Cbemical Testing and Inspeetion: 

Object. — ^To conduct routine chemical tests and inspections of bituminous 
and nonbituminous dust preventives and road binders, with a view to 
determining their fitness for particular classes of work, conformity with 
specifications, etc. The inspection of culvert metal for use in roads built 
under the supervision of the office is also a part of this activity. 

Procedure. — Samples are tested free of charge when submitted by State 
and county officials, good-roads organizations, etc. Materials for use in 
the general construction of experimental work of the office are also 
tested for their conformity to specifications, and when the quantity of 
material involved warrants it an inspection is made at the plant of the 
manufacturer. 
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Bontlne Chemical Testing and Inspection— ContiDiied. 

Location. — Washington, D. C, and occasionally at the plant where ma- 
terials are manufactured. 

Date 1)€0Hn.—19O4. 

Results, — During the fiscal year 1914 the chemical laboratory received for 
tests 327 samples. Including fluxed native asphalts, petroleum and tar 
products, sands, culvert metals, and miscellaneous road materials. This 
number will evidently be exceeded during the fiscal year 1915. 

Assignment. — C. S. Reeve. 

Proposed expenditures, 1915-16, — $7,100. 

Mieroscopic Examination and Classification of Boad-Building Bocks: 

Object. — To examine microscopically and classify road-building rocks and 
to study the relation existing between their physical properties and 
mineral composition ; and to investigate the mineral composition of blast- 
furnace and open-hearth slags in relation to their road-building qualitlea 

Procedure. — All samples of rock received for physical tests are submitted 
to the X)etrographer for identification and classification, and all crystal- 
line rocks are subjected to microscopic examination for the purpose of 
determining their mineral composition. 

Location, — Washington, D. C. 

Date begun. — 1901. 

Results. — The data obtained In this work are classified and studied, and 
the work to date has resulted in establishing some definite relations 
between the mineral composition and the physical properties of road- 
building rocks. A bulletin on the subject has been prepared during 
the year. , 

Assignment. — E. C. E. Lord. 

Proposed expenditures, 1915-16. — $2,640. 

Besearch on Dust Preventives and Boad Binders: 

Object. — To investigate the effect of methods of production upon the 
character of bituminous materials, the relative fitness of the variona 
types of bituminous materials for different classes of construction, and the 
changes which take place in these materials upon exposure to serrice 
conditions ; and to conduct any other laboratory investigation which has 
for its purpose the production of improved materials or of new data 
regarding materials at present in use. 

Proceduj'c, — Problems are suggested largely from observation of the be- 
havior of materials in construction work and are carried out when the 
volume of regular work permits. 

Location. — Washington, D. C. 

Date begun.— 1910. 

Results. — One paper on " The Effect of Exposure on Bitumens " has been 
published, and the data for a second one are complete. Aji investigation 
of the relative binding value of various bitumens with different types 
of rock is partially completed and should yield results for publication 
before 1916. 

Assignment. — Provost Hubbard, B. A. Anderton. 

Proposed expenditures, 1915-16, — $800. 

Experimental Bitnminous Boad Constrnction and Maintenance: 

Object. — To develop new types of bituminous-bound and bituminous-treated 
roads, and to correlate laboratory experiments with service tests. 

Procedure. — Upon application for assistance In utilizing local materials with 
an artificial binder, a laboratory investigation of the project Is made 
and a chemist assigned to cooperate In the construction. The regular 
maintenance of experiments thus far constructed also comes in part under 
this project. 

Cooperation. — State and county authorities. 

Location. — Various parts of the United States. 

Date begun.— 1905, 

Results. — A number of experimental sections have been constructed and 
are now under observation in the vicinity of Washington, D. C, and 
throughout the United States. The experiments at Ocala, Fla., have been 
completed, and the Mount Vernon Avenue road, in Alexandria County, 
Va., now under construction, will be completed about August 1. Plans 
for a series of experimental sections on the Russell road, Alexandria 
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Experimental Bituminous Bead Constmetion and Maintenance — Continued. 
County, Va., and on the Rockville-Potomac post road, Maryland, are 
being prepared, looking to construction at an early date. Data are pub- 
lished In the annual ** Progress Report of Experiments In Dust Preven- 
tion and Road Preservation " or in " Construction " and Maintenance of 
Roads and Bridges." 

Assignment. — Pr6vost Hubbard, C. S. Reeve. 

Proposed expenditures, 1915-16.-^1,600, 

Pbygleal Tests of Boad-Building Materials: 

Object. — To determine, by means of physical tests, the suitability of various 
materials for use In road construction. 

Procedure. — Samples of road materials are received and tested free of 
charge for any citizen of the United States and a report furnished him 
showing for what type of road construction the material is best suited. 

Location. — Washington, D. C. 

Date begun.— 1S03. 

Results. — Several thousand samples have been received and reports sub- 
mitted to State and county officials, corporations, and Individual cltlzois 
in all parts of the I'nited States. 

Assignment. — F. H. Jackson. 

Proposed expenditures, 1915-16. — 18,220. 

€oBerete Investigations: 

Object. — ^To investigate the physical properties of concrete, including studies 
of the eflC^t of flow, determination of the laws of expansion and con- 
traction of concrete roads, factors involved In the distribution of stresses 
in reinforced bridge slabs, etc. 

Procedure. — ^Tests are made on large-sized concrete specimens, such as 
cylinders, beams, and slabs. The loading Is obtained by a specially 
constructed apparatus at Arlington Farm, Va. 

Cooperation. — Ohio State Highway Commission. 

Location.— Washington, D. C; Arlington, Va.; Chevy Chase, Md.; and 
Zanesvllle, Ohio. 

Date begun.— FrioT to 1905. 

Results. — ^The results so far obtained are only preliminary, and no final 
conclusions have been drawn from the tests. However, in flat slabs some 
peculiar results have been obtained In the way of reversal of stresses, 
and the effect of flow has been observed on the magnitude and distribu- 
tion of stresses in concrete. 

Assignment.—^. B. McCormick, E. B. Smith. 

Proposed expenditures, 1915-16.-^7,020. 

Nonbitnminons Boad-Material Investigations: 

Object. — ^To investigate the physical properties of nonbltumlnous road mate- 
rials, correlate the results of physical tests with behavior in actual serv- 
ice, and develop tests to meet new conditions In road construction. 

Procedure. — Samples are obtained from various sources representing mate- 
rials which have given known results in actual service. The data obtained 
form the basis for arriving at limiting values, used to determine the fit- 
ness of material for any given type of construction. 

Cooperation. — Various State highway commissions. 

Location. — Washington, D. C. 

Date begun.— ISOS. 

Results.— As a result of the data obtained, a much more intelligent Inter- 
pretation of the relation between physical tests of road materials and 
actual service conditions has been possible. 

Assignment.— IPrOYOst Hubbard, F. H. Jackson. 

Proposed expenditures, 1915-16. — $1,120. 

Iistmment Making and Bepairing: 

Object. — To build and keep in repair testing machines and Instruments 
required In conducting road-material investigations. 

Procedure. — Machines and instruments used In the testing of road mate- 
rials and for other purposes in connection with other activities of the 
ofllce are constructed and kept in repair. 
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Instrmnent Making: and Repairing— Continued. 
Location. — Washington, D. C. 
Date begun, — 1893. 
Results, — Several instruments have been constructed from designs furnished 

by the office. 
Assignment.—^. B. McCormiclt, E. C. (Jlascocls. 
Proposed ewpenditures, 1915-16.-^,580. 

Standardization of Metliods of Testing Bituminous Boad Materials: 

Object. — To revise current methods of testing bituminous road materials 
or develop and introduce new and better methods. 

Procedure, — Some of this work Is undertalien as an assignment by the 
committee on standard tests for road materials of the American Society 
for Testing Materials. Proposed tests which appear in technical litera- 
ture are Investigated for the purpose of determining their value. 

Cooperation. — ^American Society for Testing Materials. 

Location, — Washington, D. C. 

Date begun. — ^1905. 

Results. — ^An investigation of a proposed method for the determination of 
paraffin scale has been partially completed. An investigation of a tough- 
ness test for bituminous materials has been started. The method of nuik- 
ing the penetration test has been better established and reported upon 
through a section of the American Society for Testing Materials. A new 
method for making the melting-point determination is under investiga- 
tion. 

Assignment. — ^Pr(^vost Hubbard, C. S. Reeve, F. P. Pritchard. 

Proposed expenditures, 1915-16.— $1,200. 

Standardization of Methods of Testing Nonbituminons Boad Materials: 

Object. — To standardize physical methods of testing nonbituminous road 
materials, so that the results obtained by various laboratories may be 
comparable. 

Procedure. — Standard methods of testing are obtained by studying in 
detail various methods in common use for the purpose of determining 
tlie one which will give the most accurate and trustworthy results. 

Cooperation. — American Society for Testing Materials and American Asso- 
ciation of Portland Cement Manufacturers. 

Location, — Washington, D. C. 

Date begun. — 1893. 

Results. — This work has resulted in the standardization of several road- 
material tests by the American Society for Testing Materials. 

Assignment. — Provost Hubbard, F. EL Jackson. 

Proposed expenditures, 1915-16. — $800. 

[Eztendon.] 

Instruction of Students In Highway Engineering: 

Object. — To instruct civil-engineer students in the characteristics and 
methods of testing and using dust preventives and road binders and non- 
bituminous road materials. 

Procedure. — Clvll-englneer students are instructed in methods of testing 
road materials In the physical laboratory and In the chemical laboratory 
of this office, where they acquire a practical working knowledge of these 
subjects. 

Location. — Washington, D. C. 

Date begun. — 1905. 

Results.— A number of civil-engineer students have been Instructed in the 
art of testing road materials and in the various methods employed In 
determining the relative value of diflFerent kinds of matrials. 

Assignment. — Prevost Hubbard. 

Proposed expenditures, 1915-16. — Work temporarily suspended; no allot- 
ment. 
Total, Boad-Material Investigations, $51,604 (research). 



Digitized byLjOOQlC 



OFFICE OF PUBLIC ROADS AND EURAL ENGINEBBING. 408 

[Bcs€arch.] 

FIELD EXPERIMENTS. 
Snperrision: 

Object. — To administer the various subactivities under this group and 

conduct routine office work. 
Location, — Washington, D. C. 
I>ate begun.— 1911. 

Assignment. — Vernon M. Peirce, E. B. McCormick. 
Proposed expenditures, 1915-16. — $3,789. 

Investigations of the Belatire Talue of Road-Bnilding Materials and 
Methods of Constrnction : 

Object. — To determine by experimentation the relative merits and values 
of various preparations and materials for use in road construction and 
of the various methods and types of road construction and maintenance. 

Procedure. — A section of road is selected and certain experimental con- 
struction determined upon. Arrangements are then entered into with 
the local authorities looking to cooperation in the expense of construction, 
this office retaining the right to carry out the experiments decided upon, 
both In the matter of construction and of maintenance. Short sections 
of road are then constructed, extending over the entire portion, each 
section being an experiment in itself, designed to determine the relative 
merits of certain road materials and the best methods of using the same in 
road construction. Systematic inspections are made from time to time 
and reports prepared of the condition of the various sections. 

Cooperation. — County and State officials In legal control of the roads. 

Location, — Montgomery County, Md., and Alexandria County, Va. 

Date &e^ttn.— 1911. 

Results. — Bituminous macadam, water-bound macadam (surface treated 
with various organic and Inorganic materials), bituminous concrete, 
Portland cement concrete (plain and surface treated), and brick roads 
have been built and maintained. Ck)mplete descriptions of this work 
have been published in circulars from year to year. Many highway 
engineers have visited these roads and have received valuable informa- 
tion. Information as to the relative values of the various materials Is 
being secured. 

Assignment. — Vernon M. Peirce. 

Proposed expenditures, i9i5-i 6.— $46,320. 

Traetion Tests: 

Object. — To determine the effect of width of tire, diameter of wheel, type 
and size of axle bearing, kind of power, and method of application of 
power on tractive effort required to haul vehicles over various types of 
road surfaces; to obtain compnrative data on the resistance offered to 
traction by unimproved and improved road surfaces and by grades in 
the case of automobiles and horse-drawn vehicles; and to obtain data on 
the comparative pulling power and sustained effort and its relation to 
the rations of light and heavy draft animals. 

Procedure. — Bequests are being received from time to time by the office in 
regard to details of designs for wagons, the efficiency of improvement of 
road surfaces and its relation to grades, the capacity for sustained effort 
of draft animals, and class of work for which the different road types are 
best adapted. 

Cooperation. — Bureau of Animal Industry. 

Location. — Washington, D. C, and post and experimental roads throughout 
the rnited States. 

Date begun. — 1913. 

Results. — ^Tests have been made in Iowa, Kansas, Minnesota, Alabama, 
Tennessee, Ohio, Maryland, District of Columbia, Virginia, Maine, Texas, 
Kentucky, South Carolina, and North Carolina. 

Probable date of completion. — Two to four years. 

Assignment. — E. B. McCormick. 

Total, Field Experiments, $65,000. 
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IRRIGATION INVESTIGATIONS. 
SnperTlslon: 

Object.— To supervise Irrigation investigations and direct the editorial, 

clerical, and other routine work. 
Location, — Washington, D. O. 
Date begun,— 18&9. 
Assignment, — Samuel Fortier. 
Proposed expenditures, i5i5-i 6.— $16,645 (research, $14,345; extension, 

$2,200). 

IBMMrch.} 

Itilization of Water in Irrigation: 

Object, — To determine what constitutes the best utilization of water in 
irrigation, as to quantity used and method of applying, to serve as a 
basis for irrigation practice, for designing canals, pumping plants, and 
farm ditches, for formulating ditch regulations and contracts, and for the 
granting and adjudicating of water rights. 

Procedure. — In the arid region the utilization of water in irrigation has 
been studied in four ways: (1) The quantity of water used and the area 
upon which It Is used has been measured in a great many Instances as a 
basis for more exact studies of what should be used; (2) different 
quantities of water have been applied to the same crop under similar 
conditions, to determine what quantity produced the best results under 
field conditions; (3) the application of water to fields by different meth- 
ods and ^n different quantities, preceded and followed by soil-moisture de- 
terminations, to determine what part of the water used Is retained by 
the soil within the root zone of plants and what methods give the most 
even distribution of moisture throughout the fields; and (4) tank experi- 
ments, in which exact determination of the water used by crops at vari- 
ous stages of growth and the crops produced are made by periodical 
weighings. In the humid States plants are designed for farmers, prin- 
cipally truck and fruit growers, who wish to undertake irrigation, and 
careful records of cost and returns are kept. 

Cooperation. — States of Arizona, California, Nevada, and Wyoming, under 
direct appropriations; in California, Colorado, Idaho, Kansas, Montana, 
Nebraska, New Mexico, Oregon, and Utah, under agreements with the 
experiment stations. 

Location, — Salt River Valley, Ariz.; Davis Farm: Sacramento Valley and 
Imperial Valley, Cal.; Fort Collins, Colo.; Twin Falls and Gooding, 
Idaho; Garden City, Kans. ; Billings and Bozeman, Mont; Humboldt 
Valley, Nev. ; Mesilla Valley, N. Mex. ; eastern Oregon ; lower Rio Grande 
Valley, Tex.; Cache Valley, Utah; typical stream valleys In Wyoming 
not yet determined upon; and throughout the Eastern States. 

Date begun,— IS&Q. 

Results,— A large amount of data on duty of water and methods of irriga- 
tion has been published in former years. During the past year a report 
of cooperative work in Idaho covering five years was published by the 
State of Idaho and a report based on the same work prepared for publi- 
cation by the department. A reiwrt on cooperative experiments covering 
two years' work at Billings, Mont, has beea prepared, but not submitted 
for publication. A report covering two years cooperative work in Nevada 
has also been prepared, but not yet presented for publication. A similar 
report of cooperative work in New Mexico has been received. Many of 
the data received are not conclusive and will be held and considered with 
the results of future work along the same line. In the Bast, advice has 
been given to many farmers and reports describing methods and giving 
results have been prepared. 

Assignment. — Samuel Fortier. 

Proposed expenditures, iPi5-iff.— $43,360. 

Pumping for Irrigation: 

Object.— To investigate the adaptation of pumping machinery to supplying 
water for irrigation and determine the cost of installation, maintenance, 
and operation of wells and pumping machinery. Most of the land of 
the Great Plains and much of that in other sections must be irrigated 
with water pumped from wells if it is ever reclaimed, and the small 
pumping plant supplying water to the individual farm is the most eco- 
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Pumping for Irrigation— Continued. 

nomical unit. Work of two kinds is needed in this field: (1) Technical 
investigations to work out improvements in the design of pumps for 
irrigation and (2) study of the operation of pumping plants in the field, 
to secure a better adaptation of the equipment to the conditions under 
which it is working and to collect Information as to cost of installing and 
operating pumping machinery, in order to make it possible to advise 
farmers as to equipment and as to the practicability of obtaining a water 
supply by pumping under their conditions. 

Procedure. — ^Mechanical tests are made under laboratory conditions and in 
the field to determine the mechanical efficiency of plants as a whole and 
of the pumps and engines. Records of the season's operations of pumps 
in use, including the time run, quantity of water pumped, quantity of fuel 
used, and cost of attendance, fuel, lubricating oil, and repairs, are kept 
by farmers, who are paid a small sum for keeping the records. Mechani- 
cal tests of the plants for which records are kept are made where possible. 
It is proposed to extend considerably for the next two seasons the test- 
ing of pumping plants in use and the collection of information as to the 
cost of pumping under field conditions. 

Cooperation. — California State Department of Engineering; University of 
California ; Kansas, Nebraska, and Utah experiment stations ; State engi- 
neer of Nevada; Nevada State University. 

Location. — Vicinity of Los Angeles, Cal. ; Garden City, Kans., and vicinity ; 
western Nebraska ; Las Cruces and Deming, N. Mex. ; and several points 
in Nevada and Utah. 

Date begun.— 1S&9. 

Results. — Several Jbulletins giving the results of pumping investigations 
have been published by the Office of EiXperlment Stations in the past. 
Data were published in O. E. S. Bulletins 181, 183, 191, and 201, and 
Farmers' Bulletins 277 and 394. During the past year a general treatise 
on pumping for irrigation has been prepared ; also reports of pump tests in 
Kansas, on the operating costs of pumping plants in Nebraska, on tests 
of pumping plants in Idaho, and regarding a laboratory test of one pump. 

Assignment. — Samuel Fortler. 

Proposed expenditures, 1915-16.— flSfiOO- 

Irrigation Applianees and Equipment: 

Object. — ^To develop the best types of structures and equipment generally 
for diverting, transporting, dividing, distributing, and applying water 
used for irrigation. This will afford a basis for advising farmers as to 
improving present practices in regard to the kind of equipment to Install. 

Procedure. — This investigation consists principally of observing structures 
in use and studying their adaptation to the purposes which they are in- 
tended to serve, and the preparation of reports. 

Cooperation. — University of California. 

Location. — ^Throughout the United States. The nature of the work is such 
that it can not be localized, although much of it is done in the Eastern 
States, where irrigation is not generally practiced. 

Date begun.— 1899. 

Results. — Many of the results of work of this kind have been published in 
Farmers' Bulletins in the past. More recently bulletins on gate* struc- 
tures (Department Bulletin 115), concrete linings for canals (Department 
Bulletin 126), and wood-stave pipe (Department Bulletin 155) have been 
published. During the past year the field work for a similar report on 
chutes and drops has been done and manuscript reports on equipment for 
subirrigation and overhead spray systems prepared. Ix)cal investigations 
have been made at many points in the humid section and plans prepared. 

Assignment: — Samuel Fortler. 
' Proposed expenditures, 1915-16. — $9,000. 

Flow of Water for Irrigation in Bitches, Pipes, and Other Conduits: 

Object. — To test the accuracy of formulas for the flow of water In conduits 
of various kinds and to work out new formulas, in order that conduits 
may be properly designed to carry the water which they are intended to 
convey. 

Procedure. — ^Very careful and accurate measurements of the discharge of 
existing conduits are made, and from the results existing formulas are 
checked and new formulas developed. 
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Flow of Water for Irrigation in Bitches, Pipes, and Other dondnits— Ck>nfd. 

Cooperation. — Reclamation Service. 

Location. — ^Throughout the United States. As the observations are made 
on conduits already Installed, they are made wherever the desired ktnds 
of conduits are found. 

Date begun. — Some work of this character was done In 1900--1901 and at 
various times since. This work has been continuous since 1913. 

Results. — Many data have been obtained, but nothing had been pub- 
lished until 1914. The results of measurements of flow in concrete-lined 
channels have been published in Department Bulletin 126, and the results 
of measurements on open channels generally have been published in 
Department Bulletin 194. The field work for a report on the flow of 
water In wood-stave pipe was done during the summer of 1914, but the 
results are not yet ready for publication. 

Probable date of completion. — 1917. 

Assignment. — Samuel For tier. 

Proposed expenditures, 1915-16. — 18,500. 

Measurement of Water for Irrigation: 

Object. — The improvement and standardization of devices for measuring 
water for irrigation. The economical use of water and good agricultural 
practice rerjuire that the water used in Irrigation be measured. Up to 
the present time no satisfactory means for measuring the small streams 
delivered to individual farmers have been devised, while the devices 
which are in use have not been accurately calibrated. 

Procedure. — A hydraulic laboratory is maintained at Fort Collins, Colo., in 
cooperation with the Colorado Experiment Station, where the flow 
through various measuring devices is checked by volumetric measure- 
ments in carefully calibrated tanks. Discharge formulas and dlscliarge 
tables are developed from the results of these experiments. New devices 
will be tested and experiments to develop more satisfactory methods 
made. At the Davis Farm of the University of California the discharges 
of the measuring devices used in that State and elsewhere are checked 
against standard weirs. 

Cooperation. — Work in Colorado is done under cooperative agreement with 
the Colorado Experiment Station and that In California under agreement 
with the University of California. 

Location. — Fort Collins, Colo., and Davis, Cal. 

Date hegun.—ism 

Results. — Several reports of the work at the Fort Collins laboratory have 
been submitted for publication by the department within the past year 
but have not yet been published. A report of work at Davis has been 
published by the University of California and one report on a local 
measuring device has been approved for publication by the Colorado Ex- 
periment Station. 

Assignment. — Samuel Fortler. 

Proposed expenditures. — $6,700. 

Customs, Begnlations, and Laws Relating to Irrigation: 

Object. — To determine the effect of customs, regulations, and laws upon 
the economical use of water in irrigation and upon the success of Irri- 
gation development. 

Procedure. — The regulations, contracts, by-laws, etc., under which water Is 
delivered to farmers are collected and their operations studied In the 
field. The laws relating to irrigation and Judicial decrees Interpreting 
rhew laws are compiled. The operation and effect of the laws are studied 
in the field. 

C^'operalifm. — State Enplneerlng Department of California, University of 
California, and Utah Experiment Station. 

Location. — Headquarters at Washington, D. C. ; work covers entire country. 

Dale begun.— ISm. 

Results. — For several years after beginning irrigation investigations ft 
large part of the work done was of the character outlined in this project, 
and a number of bnllotius giving the results have been published, includ- 
ing OlHce of Experiment Stations Bulletins 60, 70, 100, 105, 130, 144, IftS. 
100, 192. and 220. During the past year a report on the operations under 
I lie irrigation district laws of the Western States was partially prepared, 
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Cofltoms, Begnlatlong, and Laws Belating to Irrlgatioii-~Ck)ntinued. 

and reports on cooperative irrigation enterprises and the mutual water 

companies of souttiem California are in preparation. 
AsHgnment. — Samuel Fortler. 
Proposed expenditures, 1915-16, — $8,000. 

[Extension.] 

Expert Adriee and Assistanee: 

Ohject. — ^To assist In Irrigation development and the improvement of irri- 
gation practices by advising as to methods and equipment for Irrigation. 

Procedure. — ^A large part of this work consists in replying to letters asking 
for information or advice. In some instances, particularly in the Bast, 
engineers visit farmers, investigate their conditions, and give the neces- 
sary advice as to equipment and instructions for its installation. 

Cooperation, — Owners of plants. 

Location. — Headquarters at Washington, D. C; work covers the whole 
country. 

Date l>egun.— 1899. 

Results. — Several plants have been installed under the direction of this 
office and are in successful operation. 

Assignment. — Samuel Fortler. 

Proposed expenditures, 1915-16.-— ilS,9iO. 

Total, Irrigation Inyestigations, $119,045 (research, $102,905; extension, 
n6.140). 

DRAINAGE INVESTIGATIONS. 
Sapervision: 

Object. — ^To supervise drainage investigations, including necessary clerical 
and other routine work, purchase of equipment and supplies, etc. 

Location. — Washington, D. C. 

Date begun. — 1903. 

Assignment. — S. H. McCrory. 

Proposed expenditures, 1915-16. — $17,781 (research, $13,281; extension, 
$4,500). 

[Research.] 

Constmetion, Operation, and Maintenance of Drainage Improvements: 

Object. — To study the cost and efficiency of machines and implements for 
digging ditches and building levees under the various conditions of work; 
study the types, sizes, and arrangement of pumping equipment suitable 
for drainage works; Investigate the strength and durability of tile, 
especlaly of cement tile in alkaline soils; and make a study of the costs of 
construction, operation, and maintenance of drainage improvements and 
an analysis of such costs. 

Procedure. — ^Data are collected by correspondence and by personal inspec- 
tion from manufacturers, owners, and operators of equipment, from 
officers of drainage districts, and from individuals. 

Cooperation. — Bureau of Standards and Association of American Portland 
Cement Manufacturers. 

Location. — United States. 

Date begun.— 190S. 

Results. — Data in Department Bulletin 71, " Wet Lands of Southern Loui- 
siana and Their Drainage " ; data also collected for a revision of Office 
of Experiment Stations Bulletin 243, "Drainage by Means of Pumps," 
and for bulletins on maintenance and management of drainage districts, 
trenching machinery for tile-drainage construction, and excavating ma- 
chinery used in land drainage; and manuscript submitted on the manu- 
facture, use. and durability of cement and clay drain tile. 

Assignment. — S. H. McCrory. 

Proposed expenditures, 1915-16. — $5,750. 

Drainage of Peat, Tnrf, and Muck Soils: 

Object. — ^To study special problems involved in planning and constructing 
drainage systems for peat, turf, and muck soils. 

Procedure. — One of the principal investigations will be to determine the 
amount of shrinkage or contraction of such soils after drainage improve- 
ments have been installed. The relative advantages and disadvantages 
of open ditches and tile drains in such soils will be determined. The in- 

98664-15 28 digitized by Google 



408 PROGRAM OF WORK FOR FISCAL YEAR 1916. 

Drainage of Peat, Turf, and Mack Soils— Continued. 

vestlgatlons should determine the rapidity with which the excess water 
should be removed from such soils and the height at which the ground 
water must be maintained to provide sufficient moisture for profitable 
agriculture. 

Location. — Southern Louisiana, Florida, North Carolina, South Carolina, 
New Jersey, New York, and California. 

Date fte^un.— 1908- 

Results. — Only limited Investigations of this nature have been made hereto- 
fore, but the results conclusively indicate that material shrinkage occurs 
after drainage systems are Installed. 

Assignment. — S. H. McCrory. 

Proposed expenditures, 1915-16, — $5,500. 

Farm Drainage: 

Object. — To determine the proper depth, spacing, and arrangement of tile 
drains in various types of soils, the carrying capacities of tile drains, 
and the effect of drainage upon the soil temperature; to ascertain 
the amount of water that should be removed by tile drains per day from 
various kinds of soil under varying conditions of climate and topography ; 
and to determine the effect of drainage on crop yields. 

Procedure, — ^Accurate data are obtiilned to compare the effectiveness of 
4ralns variously arranged In different kinds of soil, to compare drained 
with undralned tracts, and to compare conditions on the same tracts be- 
fore and after drainage. Measurements of flow from farm-drainage 
systems are observed in connection with the degree of drainage afforded 
by the drains. The necessary observations are made largely upon the 
tracts selected for farm-drainage extension work. Some t^ts to deter- 
mine the capacities of tile drains at various slopes will be made by 
laboratory methods on the Arlington (Va.) Experiment Farm. 

Cooperation. — North Carolina Department of Agriculture, Alabama Experi- 
ment Station, and interested landowners. 

Location. — Middle and South Atlantic States and Lower Mississippi Valley; 
particularly Maryland, Virginia, North Carolina, and Alabama. 

Date begun. — ^1913. 

Results. — A brief report on the effect of tile drains on ground-water level 
on an experimental tract in Montgomery County, Ala., has been dis- 
tributed rather widely in mimeographed form. An article on ** Ek»onomy 
of Farm Drainage," based upon data obtained In various States, has been 
published in the Department Yearbook for 1914. From the observations 
and investigations made in the past, standard instructions for the con- 
struction of tile drains, with illustrations of construction methods, have 
been prepared and widely circulated. 

Assignment. — S. H. McCrory. 

Proposed expenditures, 1915-16.— 91S,9S0. 

Drainage of Irrigated Lands: 

Object. — ^To determine the best methods of overcoming injury to agricul- 
tural lands caused by seei>age and accumulations of alkali and how to 
prevent such injury. 

Procedure. — On the experimental tracts wjiere drains have been Installed 
observations will be made to determine the effectiveness of the drains 
at various depths and spacings In the various kinds of soil, upon the 
ground water elevation, and upon the distribution of the salts in the 
soil. Measurements are made of the flow from drains. On some of the 
tracts experiments will be made to determine the effect of flooding in 
connection with the drains for washing out the salts. Investigations 
are made of the effectiveness of relief wells to supplement the usual 
horizontal drains in giving outlet to ground water conflned under pres- 
sure at considerable depth. Movements of ground water both laterally 
and vertically are studied in relation to soil structure. 

Cooperation. — California Experiment Station, drainage districts. Twin 
Falls (Idaho) Canal Co., and individuals. 

Location. — The arid regions of the United States, particularly Brownsville, 
Tex.; Pecos Valley, N. Mex. ; Arkansas. Grand, and San Luis Valleys* 
Colo. ; Salt Lake Valley, Utah ; Kearney Park, Cal. ; Boise Valley and 
Twin Falls area, Idaho; and Yakima Valley, Wash. 

Date begun.—lQOS. 
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Drainaire of Irrigated Lands — Continued. 

Results. — Data in Department Bulletin 190, ** Drainage of Irrigated Land." 
Bulletins are in course of preparation on the drainage of Grand Valley, 
Colo., and on the drainage of shale lands. A large number of tracts 
which were almost unproductive have been made profitably productive 
by Installing drainage systems in accordance with the methods advo- 
cated by the department. It has been demonstrated that in irrigated 
lands the drains must be 5 to 8 feet deep to be effective. Under condi- 
tions not infrequently met it has been determined that relief wells to 
a depth of 15 to .90 feet and deeper are necessary to supplement the 
drains. 

Assignment. — S. H. McCrory. 

Proposed expenditures, iW5-i^.— $27,000. 

Organization, Financing, and Legal Begnlation of Drainage Districts: 

Object. — ^To study the organization of drainage districts and the laws 
under which such districts are formed; investigate the various methods 
of financing drainage districts; determine the effect of customs and 
drainage laws and regulations upon the economical organization of 
drainage districts; and study the various methods of drainage-improve- 
ment assessments. 

Procedure. — ^By correspondence and personal interview with boncjlng-house 
ofllcials, attorneys of drainage districts and bonding houses, and drain- 
age-district officials. A study will be made of the reasons for the failure 
of drainage districts to meet their obligations and of the number of such 
failures. Advice will be given officials of proposed and organized dis- 
tricts in proper methods of procedure in organization and In disposing 
of securities to raise funds for the payment for Improvements. An 
endeavor will be made to keep in close personal touch with districts 
from their inception, so that the greatest possible amount of authentic 
information may be collected. Addresses will be made at meetings of 
drainage associations and district officials on tlie subjects above men- 
tioned. 

Location. — United States. 

Date 6ei7M».— 1909. 

Results. — ^Drainage laws have been passed in Delaware, Maryland, Vir- 
ginia, North Carolina, South Carolina, Georgia, Idaho, Utah, Washing- 
ton, New Mexico, Alabama, and Mississippi, in framing which representa- 
tives of the Division of Drainage Investigations have offered helpful 
suggestions. A small amount of data relative to the financing of drainage 
districts has been collected. 

Assignment. — S. H. McCrory. 

Proposed expenditures, iPi 5-15.— $4,300. 

Rnn-Ofl Investigations: 

Object. — To determine the rates of run-off which must be provided for^by 
drainage channels in reclaiming wet lands and to determine the sizes' of 
ditches necessary to remove the run-off. 

Procedure. — Gaugings are made of the rates of flood flow from drainage 
basins of known area. As this rate is greatly affected by rainfall, topog- 
raphy, character of soil and vegetation, season, and size and shape of 
the drainage basin with reference to the arrangement of the tributary 
watercourses, data are collected relative to these conditions. In favorable 
locations actual measurements are made of the size and shape of the 
channel, slope of the water surface, and quantity of flow, and the con- 
dition of the channel with respect to roughness and uniformity is noted. 

Cooperation. — Geological Survey and private engineers working in the 
vicinity where the investigations are being conducted. 

Location. — Mississippi, Arkansas, Louisiana, Georgia, South Carolina, North 
Carolina, and Idaho. 

Date begun.— I90H. 

Results. — Data collected in Illinois, Iowa, Louisiana, and Mississippi have 
been compiled and an extended distribution in mimeographed form made/ 
among engineers and persons interested in drainage reclamation. In ad- 
dition, data representing several years' Investigations in Missouri, Arkan- 
sas, Mississippi, Louisiana, and Tennessee are now being compiled in 
report form with a view to publication. 

Assignment. — S. H. McCrory. ^-^ , 

Proposed expenditures, iSiJ-ifi.— $8,800. Digitized by CjOOQIC 
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Drainage of Tidal Marshes: 

OJ>ject. — To investigate the causes of failure in many attempts made to 
reclaim tidal marshland; and to determine the proper size and arrange- 
ment of sluice openings and the requisite storage capacity of ditchea 

Procedure, — Examinations are made of areas where attempts have been 
made to embank and drain such land, and studies of the methods and 
cost of the work and the benefits obtained are conducted. 

Cooperation, — California Experiment Station. 

Location, — ^Atlantic and Pacific coasts, particularly along San Francisco 
Bay. 

Date fteflrww.— 1903. 

Results. — ^Data published in Office of Experiment Stations Bulletin 240. 
" Tidal Marshes and Their Reclamation." No investigations made since 
the publication of this report. 

Probable date of completion.— Work on San Francisco Bay, 1917. 

Assignment, — S. H. McCrory. 

Proposed expenditures, 1915-16, — $3,300. 

[Extenilon.] 

Farm Drainage: 

Object. — To teach landowners the proper methods of planning and con- 
structing farm drains aud terraces and to Inform them concerning Uie 
benefits to be derived from such improvements. 

Procedure. — From the requests received for assistance, representative farms 
which will serve as good demonstrations are selected, consideration being 
given to the location of the farm and the methods of farming practiced 
by the owner. A drainage or terrace system is designed and advice 
given during the construction of the system. In farming communities 
where farm drainage or terracing is not practiced, meetings of farmers 
are addressed for the purpose of creating an interest in tliese forms of 
land improvement. 

Cooperation. — North Carolina Department of Agriculture, Alabama Experi- 
ment Station, and representative farmers and interested landowners. 

Location. — Middle and South Atlantic States and lower Mississippi Valley; 
particularly Virginia, West Virginia, Georgia, Kentucky, and South 
Carolina 

Date begun,— 1Q03. 

Results. — Data published in Maryland Experiment Station Bulletin 186, 
" Land Drainage in Maryland." Bulletins on tile drainage and methods of 
drainage, relating to conditions in Virginia, North Carolina, South Caro- 
lina, and Alabama, are in course of preparation. A large number of tile 
systems and a few terrace systems in North Carolina and Georgia have 
been Installed by the landowners according to plans prepared ^?y various 
engineers of the department. These systems are effective demonstrations 
of the benefits of drainage in increased crop yields as well as ease of 
cultivation and certainty of crops. 

Assignment. — S H. McCrory. 

Proposed expenditures, 19 IS-^l 6, —^8,100. 

Drainage of Orerflowed Lands: 

Object. — To promote Interest in the reclamation of overfiowed lands with a 
view to making them available for agriculture. 

Procedure. — Surveys are made and plans prepared for the drainage of rep- 
resentative districts, selection of districts being made from requeets 
received by the office, greetings of interested landowners are addressed 
to explain the improvements needed and ways of organizing efficiently. 

Cooperation. — Individuals, communities, and proposed drainage districts. 

Location. — Kootenai Valley, Idaho; Panther Creek Drainage District and 
Mayfleld Creek Drainage District, Kentucky; and the Piedmont section 
of North Carolina and South Carolina. 

Date begun.— IdOS. 

Results. — Surveys and plans have been made and reports published on the 
Cypress Creek Drainage District in Arkansas (300.000 acres) and the Big 
Black River Drainage District in Mississippi (133,400 acres). The survey 
of the Kootenai River Valley Drainage District has been completed. 
Many small dstricts in the Piedmont section of North Carolina, Sontli 
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Drainage of Orerflowed Lands — Continued. 

Carolina, and Georgia which the office has served in an advisory capacity 
are now engaged on construction worlc. 

Assignment. — S. H. McCrory. 

Proposed expenditures, J9i5-i6.— $10,800. 
Drainage of Swamp Lands: 

Object, — To promote interest In the reclamation of swamp lands, with a 
view to making them available for agriculture. 

Procedure. — Surveys are made and plans prepared for the drainage of 
representative districts. From the requests for assistance received by the 
office only those districts are selected which it is believed will sene as 
object lessons in swamp reclamation. Meetings of interested landowners 
are addressed to explain the character of improvements needed and the 
methods which should be pursued in effecting an adequate organization* 

Cooperation. — Individuals, communities, and proposed drainage districts. 

Location. — Pleasant Grove Drainage District, Virginia; Cowcastle Swamp 
Drainage District, South Carolina ; and Jefferson County, Tex. 

Date begun. — 1903. 

Results. — Department Bulletin 193, "Report on the Drainage of Jefferson 
CJounty, Texas," has been published. Surveys and plans have been made 
for the Cowcastle Swamp Drainage District, South Carolina (42,300 
acres). Engineers have conferred with officials of the Pleasant Grove 
Drainage District. Virginia, and many smaller districts, advising how 
they might proceed with their work along proper lines. 

Assignment. — S. H. McCrory. 

Proposed expenditures, 1915-16. — $5,500. 

Total, Drainage InTestigations, $111,411 (research, $81,911; extension, 
$29,500). 

[RcBeareh.] 

INVESTIGATIONS IN RURAL ENGINEERING. 

Boral Engineering: 

Object. — ^To investigate farm domestic water supplies and drainage dis- 
posal, the construction of farm buildings, and other rural-engineering 
problems involving mechanical principles. 

Procedure. — Farm-to-farm investigations are made to determine present 
practices in domestic water supply, in drainage disposal, and in construct- 
ing farm buildings as an aid in developing practical plans for the farm- 
stead, its buildings, and their accessories. The better examples found are 
prepared for publications, with suggested improvements. Field Investiga- 
tions are being carried out in the Northwest wheat belt to discover the 
causes of dust explosions in thrashing machines and to devise preventive 
measures. Assistance will be rendered the pathologists and entomologists 
of the department in devising improved spraying apparatus. 

Cooperation. — Forest Service, at the Forest Products Laboratory, Madison. 
Wis., and farm owners who agree to build from department plans and to 
furnish cost items, etc., for future bulletins; Bureau of Chemistry and 
the Bureau of Mines of the Department of the Interior, in the investiga- 
tions of the wheat-dust explosions: Bureaus of Plant Industry and 
Entomology, in investigations of spraying machinery. 

Location. — ^Washington, D. C, and elsewhere in the United States. 

Date begun.— July 1, 1915. 

Results. — Since this is a new division, no definite results have been at- 
tained, save that an immense amount of correspondence has been referred 
to this division for attention. 

Assignment. — E. B. McCormick. 

Proposed expenditures, 1915-16. — $14,502. 
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ADMINISTRATION. 
Administration : 

Object. — Supervision of the investigational, experimental, demonstrational. 
and regulatory work of the projects conducted by the Office of Markets 
and Rural Organization, and the execution of the necessary administra- 
tive work connected therewith. 

Location. — Washington, D. C. 

Date beffun. — 1913. 

Assiffnvient. — Charles J. Brand, R. V. Bailey, Caroline B. Sherman. 

Proposed expenditures, i5i5-i 6.-452,630. 

[ReMarch.] 

MARKETING AND DISTRIBUTION. 

Cotton Handling and Marketing: 

Object. — ^To investigate the commercial processes involved in the handling, 
marketing, and utilization of cotton, in order to make recommendations 
as to improvements and economies; to conduct investigational work in 
connection with the organization of communities of cotton growers to 
market their product ; and to make experiments regarding the advantage 
of growing cotton from pure seed in these communities. 

Procedure. — Present methods of handling and marketing the cotton crop 
are investigated; assistance is given to cooperative organizations in 
handling and marketing cotton ; studies are made to determine the value 
to growers of grading cotton before sale; experiments are made to ascer- 
tain the relative commercial value of pure-bred varieties of cotton and 
the percentage of moisture in cotton at the gins, compresses, and other 
concentration points; primary market surveys will be undertaken to 
determine geographical production and the quality and variety of long- 
staple cottons. 

Cooperation. — Informal cooperation with the Office of Extension Work in 
the South, States Relations Service; and with several agricultural and 
mechanical colleges of the South. 

Location. — Washington. D. C, and field investigations in all of the cotton- 
growing States, particularly North Carolina, South Carolina, Arkansas, 
Oklahoma, and Texas. 

Date fte^tm.— 1912. 

Results. — During the fiscal year 1915 a survey was made of primary market 
conditions in Texas and Oklahoma. In the fall of 1914 a study was made, 
in cooperation with the experiment station of the North Carolina Agri- 
cultural and Mechanical College, of market conditions In Edgecombe 
County, N. C, In which cotton was graded by a representative of the 
department to determine its grade before sale; and a market survey was 
made in towns adjacent to this county, in order to form a basis of com- 
parison between prices received for cotton sold before grading and those 
obtained on graded cotton in Edgecombe County. Assistance was given 
to the various farmers' organizations at points in the cotton belt, espe- 
cially at Scott, Atkins, and Little Rock, Ark., and at Sacaton, Mesa. 
Tempe, Phoenix, and Glendale, Ariz., In the handling and marketing of 
cotton grown at these places and graded prior to sale. Some of the re- 
sults of these Investigations are described under the new projects, " Cot- 
ton warehousing Investigations " and " Marketing cotton seed and its 
products." Publications: Farmers' Bulletin 641 (Agricultural Outlook). 
" The Cooperative ^larketing of Cotton " ; Department Bulletin 121. 
" Spliming Tests of Upland Long-Staple Cottons " ; Department Bulletin 
14G, " Economic Conditions in the Sea Island Cotton Industry " ; Depart- 
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Cotton Handling and Marketing^Ck>ntinued. 

ment Bulletin 216, "Cotton Warehouses; Storage Facilities Now Avail- 
able in the South " ; Department Bulletin 277, " Cotton Warehouse Con- 
struction." 
Asaiffnment,— Fred Taylor, D. C. Griffith, J. G. Martin, C. F. Creswell, O. J. 

McConnell, L. W. Kellner. 
Proposed eafpendiivres, i9i5-ie.— $23,300. 

Cooperatire Pnreliasingr and Marketing:: 

Object, — To investigate cooperative and semicooperative associations formed 
for the purpose of marketing and distributing or purchasing farm prod- 
ucts and to discover the forms of organization and methods of manage- 
ment best suited to their use. (For demonstration types of organiza- 
tions, see " Extension and demonstration work.") 

Procedure. — Plans for the future involve a continuation of work conducted 
in the past, which has consisted of surveys of communities of producers 
and consumers, to determine the practicability of using cooperative meth- 
ods of grading, packing, Inspecting, marketing, and distributing or pur- 
chasing farm products and of utilizing or selling by-products of the farm. 

Location. — Washington, D. C. ; field work at various points throughout the 
United States as required. 

Date begun.— 191S. 

Results. — Many of the results of this work are described under the head 
of "Marketing business practice," which, for the greater part of the 
fiscal year 1915 constituted a branch of this project. Personal visits 
have been made to organizations in all parts of the country for the pur- 
pose of studying forms of associations and business methods. Practical 
surveys of producing communities have been conducted for the purpose of 
assisting farmers to Improve their marketing methods and to organize. 
The office has cooperated with the Colorado Fruit Growers' Auxiliary 
Committee in a comprehensive survey of the local associations in that 
State and the conditions aflPecting the distribution of Colorado fruit. 
Recommendations were made to the fruit growers, and a central co- 
operative association composed of many locals was formed. Plans are 
being perfected for a geweral improvement in the conditions of handling 
and marketing the Colorado fruit crops. A card index of about 11,000 
farmers* associations has been compiled. Publications: Farmers* Bul- 
letin 620 (Agricultural Outlook), " Marketing the Apple Crop**; Farmers* 
Bulletin 651 (Agricultural Outlook), "Apple Cold Storage Holdings and 
the Market*'; Department Yearbook (1914) article, "Cooperative Mar- 
keting and Financing of Marketing Associntions"; and Farmers' Bulletin 
656, " The Community Egg Circle." 

Assignment. — C. E. Bassett, C. W. Moomaw. 

Proposed expenditures, 19J 5-16.— $21,400. 

Market Surreys, Methods, and Costs: 

Object. — To make comprehensive and detailed studies of the origin, move- 
ment, distribution, and consumption of market supplies of farm products, 
especially perishables, In order to accumulate and disseminate useful 
information relating to all phases of the subject, including available and 
prospective production; movement of products into storage, foreign ship- 
ments, or consumption; the various agencies by and through which farm 
products are handled, distributed, stored, and sold ; costs of doing busi- 
ness through existing marketing channels; methods of insi)ection in 
vogue; and the value and practicability of an inspection service; to 
study existing sources of market information, price quotations, and mar- 
ket forecasts, especially with a view to determining the cost, value, and 
practicability of a comprehensive market news service. 

Procedure. — Information is accumulated to show the areas of surplus pro- 
duction of specific crops, dates within which certain areas move crops, 
usual markets to which crops are shipped, volume of movement In pre- 
vious years, and tendency to increase or decrease production. Study Is 
made of market methods, whether by consignment, f. o. b. sales, or sales 
through private distributing organizations. At certain consuming cen- 
ters accurate records are kept of receipts and prices of specific products, 
while sample shipments are traced from producer to consumer, an item- 
ized account being kept of all charges, costs, profits, and losses. Investi- 
gations are conducted relative to stora^^e. sale of farm products through! p. 
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Market Surveys, Methods, and Costs— Ck>ntinued. 

auction companies, and cost and efficiency of existing inspection services. 
In 1916 special attention will be given to existing sources of market in- 
formation and to experimental worlt in the inauguration of a limited 
market news service for specific crops and areas. 

Cooperation, — Informal cooperation with the Bureau of Crop Estimates. 

Location. — Washington, D. C. ; in about 20 of the larger markets in the 
country; and in the most Important shipping areas of the various 
perishable products, in succession. 

Date begun.— IQIS. 

Results. — During the fiscal year 1915 monthly statements were issued 
showing the quantity of apples held in cold storage in comparison Mth 
the holdings of the same storages on the first of the previous month and 
in 1913. Comprehensive lists of producers, growers* organizations, ship- 
pers, transportation agents and officials, and others from whom timely 
information may be secured have been compiled. Data have been se- 
cured and compiled showing the commercial production and movement of 
tomatoes, peaches, and cantaloupes. A large amount of the preliminary work 
has been done on which to build a news service for the apple and potato 
crops. A fairly complete news service for the strawberry and tomato 
crops was rendered through the 1915 season. Publications: Department 
Bulletin 237, " Strawberry Supply and Distribution in 1914 " ; Depart- 
ment Bulletin 266, '* Outlets and Methods of Sale for Shippers of Fruits 
and Vegetables " ; and Department Bulletin 267, *' Methods of Wholesale 
Distribution of Fruits and Vegetables on Large Markets." 

Assignment. — W. A. Sherman, O. W. Schleussner, J. W- Fisher, Jr., J. H. 
Collins, P. C. Isbell, R. M. Peterson. A. D. Gall, jr., J. P. Klein, C. W. 
Dunning, H. F. Walker, Paul Froelich, J. C. Gilbert, J. W. Park, L. H. 
Martin. 

Proposed expenditures, 1915-16.-9^,220. 

Market Grades and Standards: 

Object. — To encourage and educate growers and shippers properly to pre- 
pare their products for market, and to show them the vital need of flxeJ 
grades and standards for universal use, with a view to the ultimate 
national standardization of market grades, weights, measures, and pack- 
ages, or containers. (For demonstrations in proper methods of packing 
and grading perishable fruits and vegetables, see " Extension and demon- 
stration work.") 

Procedure. — Careful investigations are being made of present methods of 
picking, handling, grading, packing, and shipping farm products; national, 
State, and city laws regarding the grades, packing, containers, and mark- 
ing of farm products are being collected, studied, and compared ; and 
existing types and sizes of boxes, baskets, hampers, crates, barrels, and 
other packages are being studied. A special study of the picking, 
handling, grading, and packing of boxed and barreled apples will be 
started when the 1915 crop is ready to harvest. A similar study in con- 
nection with the potato crop has been already commenced. 

Location. — Washington, D. C, and in the producing sections and their 
markets. 

Date begun. — 1913. 

Results. — Studies at point of production of methods used in gathering, 
handling, grading, packing, and shipping perishable products are devel- 
oping valuable Information. These studies involve extensive travel and 
much time, so that complete data have not been obtained on any specific 
crop. Tabulation has been made of data showing the standards of 
quality, type, and capacity of ptickages. and regarding grading rules and 
systems of inspection used by large shippers* and growers* cooperative 
marketing organizations. Suggestions from this oflBce have been incor- 
porated in several proposed State laws concerning the grading, packing, 
and marking of apples, and assistance has been rendered In shaping 
proposed national legislation standardizing fruit and vegetable containers. 
Methods of preparation and standards for use in marketing farm products 
by parcel post have been studied, with a view to aiding producers in 
direct marketing. Publications: Office of the Secretary Circular 48. 
" Marketing Maine Potatoes." 

Assignment. — C. T. More. M. M. Stewart. 

Proposed expenditures, 1915-16. — $12,400. 

Digitized by^ 



/Google 



OFFICE OF MARKETS A.ND BUBAL ORGANIZATION. 415 

City Marketing and Dlstrlbntion: 

Object. — To InTestlgate the distribution and marketing of farm products in 
cities, in order to determine and encourage the practice of best methods 
and to extend advisory aid to cities in establishing economical and 
efficient marketing systems. 

Procedure. — Personal investigations are made of various municipal and 
privately owned public wholesale and retail markets offering points 
worthy of study, particular attention being paid to factors which will 
aid in the work of designing model markets of various types to answer 
the needs of different cities. Plans for 1916 work include the designing 
of correct and efficient systems for the administration of these markets, 
together with model sets of rules and regulations ; comparative study of 
service, prices, and overhead expenses of various agencies for retail 
distribution; study of the ordinances regulating use by producers of 
streets and markets in larger cities; and special investigations of the 
service rendered by and the proper regulation of the huckstering and 
push-cart systems in large dties. A study will be conducted regarding 
the losses which result from waste and deterioration due to the inefficient 
operation of established wholesale or retail agencies and their faulty 
locations with reference to transportation agencies, consuming sec- 
tions, etc. 

Cooperation. — Office of Weights, Measures, and Markets of the District of 
Columbia (informal). 

Location. — Washington, D. C, and in various cities throughout the 
United States. 

Date begun. — 1913. 

Results. — During the past year surveys have been made of the marketing 
situation in Huntington and Parkersburg, W. Va., Rochester, N. Y., and 
Hartford and New Haven, Ck>nn., and have been followed by detailed re- 
ports containing suggestions for improved marketing facilities. Municipal 
markets, wholesale terminal markets, and other marketing projects have 
been studied at Denver, Kansas City, Des Moines, Dubuque, Chicago, 
Detroit, Cleveland, Pittsburgh, Buffalo, Baltimore, and Boston and 
conferences held with market superintendents, city officials, etc. At the 
present time a complete survey is being conducted of municipal market- 
ing activities in the United States. Publications : Department Yearbook 
Separate 636, " Retail Public Markets." 

Assignment. — G. V. Branch, Achsah Lippincott. 

Proposed expenditures, 29i5-i6.— $12,000. 

Transportation and Storage: 

Object. — To investigate the service furnished throughout the United States 
by common carriers of every kind in the matter of transportation of farm 
products, particularly perishables; to ascertain the need for more and 
better service in individual sections and to cooperate with the carriers in 
the inauguration of such service; to inform carriers as to the needs of 
shippers and instruct shippers as to their rights, duties, and responsi- 
bilities in the transportation of farm products ; to determine the economic 
loss of foodstuffs from lack of sufficient storage — both cold and common — 
and on account of storage improperly located ; and to secure from trans- 
portation companies more storage-in-transit privileges on farm products. 

Procedure. — The character of service furnished at the present time is 
ascertained from carriers, and from shippers and shippers* associations 
is determined what better service is desired. Farmers and shippers of 
farm products are instructed and assisted by letter, personal conference, 
and publications. Accurate and complete data are obtained on the amount 
of storage available throughout the country, its character, and location. 
Plans for work during 1916 include completion of Investigations regarding 
the extent to which tlie electric lines serving Washington city offer an 
efficient freight service and a survey of the less-tban-carload service 
offered producers of fruit and vegetables by certain lines serving large 
eastern markets, in order to make recommendations for a better and 
more comprehensive service by other lines. Extensive investigations will 
be conducted of the economic loss of foodstuffs in transit between pro- 
ducer and consumer, due to faulty methods of grading, packing, and ship- 
ping, with a view to recommending means for its reduction. In connec- 
tion with the market news service conducted under the project " Market 

4e 



416 PROGRAM OF WORK FOR FISCAL YEAR 1916. 

Transportation and Storage — Continued. 

surveys, methods, and costs," the work of arranging with transpor- 
tation companies for reports of the movement of perishable commodities 
will be continued by personal work in the field as the most effectlTe 
method of securing desired results. 

Cooperation, — Bureaus of Plant Industry, Animal Industry, and Chemistry; 
Interstate Commerce Commission; associations of farmers and shippers; 
associations, bureaus, and committees of claim, and traffic and other offi- 
cials of common carriers. 

Location. — Washington, D. C, and in the field. 

Date begun.— 191S, 

Results. — In the fiscal year of 1915 assistance was given to the producers 
of grain in South Carolina In securing favorable transportation rates. 
Statistics secured from the carriers serving Columbia, S. C, Atlanta, Ga.. 
and Birmingham, Ala., regarding the receipt from distant sections of 
farm and food products which could be produced nearer home were used 
in connection with the crop-diversification work in the South. Assistance 
In solving transportation problems has been given to farmers and ship- 
pers of farm products by letter and personal conference, and the coopera- 
tion of many railroad oflicials has been efl!ectively solicited. Publica- 
tions: Department Bulletin 191, "Demurrage Information for Farmers"; 
Farmers* Bulletin 611 (Agricultural Outlook), "Car Supply In Relation 
to Marketing the Wheat Crop of 1914*'; Farmers* Bulletin 672 (Agricul- 
tural Outlook), "Utilization of Concentrating and Storage-in-TransIt 
Arrangements in Connection with the Transportation of Farm Products." 

Assigmncnt.—G. C. White, T. F. Powell. 

Proposed expenditures, 1915-16.-^12,000. 

Miscellaneous Problems in Marketing and Cooperation: 

Object. — To enable the Oflice of Markets and Rural Organization to cooper- 
ate effectively with those governmental agencies already conducting In- 
vestigations in the marketing of specific products; to develop foreign 
markets where practicable, especially by a study of foreign methods and 
outlets; and to take up the study of new lines of work relating to the 
organization of rural communities and to the preparation, handling, 
preservation, and marketing of animal, food, and miscellaneous products 
not specifically provided for under other projects. 

Cooperation. — Bureaus of Chemistry, Animal Industry, Plant Industry, and 
Crop Estimates, Forest Service, and Bureau of Foreign and Domestic 
Commerce, Department of Commerce. 

Location. — Washington, D. C, and points in the field where necessary. 

Date begun.— 1014. 

Results. — The work conducted during the past year is described under the 
projects '* Marketing live stock, meats, and animal by-products," "Mar- 
keting dalrj^ products," and " Grain, seeds, and hay marketing investiga- 
tion," Publications : " Prices of Wheat to Producers In Kansas^ etc.," 
House Document No. 1271, Sixty-third Congress. 

Assignment. — Charles J. Brand. 

Proposed expenditures, 1915-16.— ^O.SOO. 

Marketing by Parcel Post and Express: 

Object. — To determine the feasibility, both from the physical and the eco- 
nomic viewpoint, of marketing farm products by parcel post and by ex- 
press from producer to consumer direct, and to ascertain the best methods 
to be used. 

Procedure. — Actual shipments are made both to and from Washington. 
Emploj'ees In the field experiment In bringing producers and consumers 
into business contact for direct marketing. Field studies are made of 
the determining factors for the success or failure of parcel-post market- 
ing campaigns conducted by postmasters In a number of cities. During 
1916 experiments will be made with various commodities, and It Is hoped 
to complete the Investigations with berries, cherries, and possibly other 
products. 

Cooperation. — Post Oflice Department and Bureaus of Chemistry, Animal 
Indusstry, and Plant Industry. 

Location. — Washington, D. C, Savannah and Atlanta, Ga., and various 
other cities and sections of the country as may be found advisable In the 
development of the work. ^ j 
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Date ftc^im.— 1913. 

Results. — During the fiscal year 1915 shipments of more than 10,000 pounds 
of butter were made by parcel post, and experimental shipments of vege- 
tables and deciduous and citrus fruits were conducted. Shipments of 
cane sirup and maple sirup have been begun. Definite information as 
to proper containers and conditions to meet the varied requirements is 
being accumulated. 

Assignment. — Lewis B. Flohr, C. A. Burmeister, J. W. Law, C. C. Haw- 
baker. 

Proposed expenditures, 1915-^6,— $16,280. 

Marketing Live Stock, Meats, and Animal By-Prodnets. 

Object. — To conduct a thorough study of existing markets and methods of 
marketing live stock through the large central and small local markets, 
incJuding transportation, yardage, sale, and delivei-y of live stock, and 
the slaughter, packing, and wholesale and retail distribution of meat 
products and by-products derived therefrom; classification and grading 
of live stock and meats; and other allied subjects, with a view to im- 
proving the methods and reducing the cost of marketing live stock, meats, 
and animal by-products. 

Procedure. — A complete descriptive and statistical compilation covering all 
centralized live-stock markets in the United States is in preparation, and 
periodical personal inspection of each of the large markets is proposed. 
A study of typical local markets in the East. South, corn belt, North- 
west, Southwest, and Pacific slope is being conducted. Market classes 
and grades of live stock and meats at representative market points will 
be described and illustrated in detail, with a view to standardizing them 
as far as practicable and educating producers and consumers regarding 
market requirements. A study of marketing methods adapted to certriiu 
sections or conditions is in progress, including direct marketing of home- 
prepared meat products, municipal abattoirs, and cooperative marketing. 
Other important phases of the subject will receive attention. Where 
deemed advisable, assistance will be given to communities in solving 
their marketing problems and perfecting more economical and efficient 
methods of marketing live stock, meats, and animal by-products. 

Cooperation. — Bureau of Animal Industry and various State and local 
agencies in Minnesota, Colorado, South Carolina, Louisiana, and other 
States. 

Location. — ^Washington, D. C, and in the field. 

Date begun. — 1914, as a part of the project " Miscellaneous problems in 
marketing and cooperation.*' 

Results. — ^A comprehensive report, entitled " Methods and Costs of Morket- 
Ing and Slaughtering Meat Animals and of Marketing and Distributing 
Meat Products and By-Products," has been prepared. Studies of mar- 
keting live stock In the South, with si)eclal reference to recent abnormal 
conditions, and of live-stock shippers' associations have been conducted. 
Special investigations have been rei>orted upon relative to market condi- 
tions, especially as affected by quarantine due to foot-and-mouth disease, 
retail market prices at Providence, R. I., and marketing live stock in 
Louisiana, with special reference to the New Orleans market. 

Assignment. — Louis D. Hall, F. M. Simpson, S. W. Doty. 

Proposed expenditures, 1915-16.-^23,000. 

Marketing Business Practice: 

Object. — To investigate the business practices of cooperative and farmers' 
marketing, distributing, purchasing, and rural business organizations 
and other marketing agencies, with special reference to their accounting 
systems and methods of auditing, business organization, and financing, 
and to devise suitable accounting systems for these organizations and 
agencies, for the purpose of Increasing their efficiency. (Demonstra- 
tional activities are doscribed under "Extension and demonstration 
work.") 

Procedure. — Collection is made of accounting forms now being used by 
rural business and other organizations. Individuals, and firms engaged 
in the marketing, distributing, and storing of agricultural products; in- 
vestigations are conducted regarding the business practices and methods 
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Marketing: Business Practice— Continued. 

of financing tbese concerns ; and uniform systems of accounting are con- 
structed for their use and installed in various marketing agencies through- 
out the country for experimental operation. Plans for 1916 include co- 
operative work with the Dairy Division of the Bureau of Animal Industry 
in designing a uniform system of accounts for cooperative creameries; 
investigations relating to the business methods employed in handling 
agricultural products on a commission basis; the devising of uniform 
systems of accounts for commission bouses, cooperative stores, and co- 
operative organizations engaged in the canning, preserving, and evap- 
orating of fruit and vegetable by-products; and investigations of the 
business management and operation of these agencies. 

Cooperation. — Various farmers' cooperative elevators, fruit and produce 
exchanges, creameries, commission houses, etc., in the experimental oper- 
ation of accounting systems; Oregon Agricultural CJollege, in investiga- 
tional work, consisting of a survey of the business methods employed by 
organizations engaged in the cooperative canning and preserving of fruit 
and vegetable products ; and Bureau of Animal Industry. 

Location, — Washington, D. C, and in the rield. 

Date begun. — ^1913, as a part of the project " Cooperative purchasing and 
marketing." 

Results. — Uniform systems of accounting for cooperative fruit associationB, 
cooperative produce exchanges, and for farmers* elevators have been 
perfected and are available for use. Publications: Department Bulletin 
225, "A System of Accounting for Cooperative Fruit Associations"; De- 
partment Bulletin 236, "A System of Accounts for Farmers' Cooperative 
Elevators"; and Department Bulletin 178, "Cooperative Organization 
Business Methods." 

Assignment — W. H. Kerr, G. A. Nahstoll, J. R. Humphrey. 

Proposed expenditures, 1915-16.— $15,800. 

Grain, Seeds, and Hay Marketing Investigations: 

Object. — To investigate the primary marketing of spring and winter wheat, 
Including especially the uses and abuses of dockage in the first sale, and 
the comparison of results in the case of grain passing from the fanner 
to the line, independent, or farmers' mutual elevator; the various 
methods of marketing corn and other grains and seeds both for domestic 
and export trade; future grain transactidns and exchange practices; the 
" spread " in the marketing of various gi*ains ; grain storage, scalping, 
mixing and warehousing practices, track selling, and other subjects, in 
order to suggest possible improvements and economies in marketing the 
grain crop. 

Procedure. — Plans for work on this project are not complete, as it has 
just been organized. 

Cooperation. — Bureau of Plant Industry. 

Location. — Washington, D. C, and points in the field, as necessary. 

Da4e begun. — Established as a separate entity July 1, 1915; preliminary 
work has been conducted under the projects entitled ** Transportation 
and storage" and "Miscellaneous problems in marketing and coopern- 
tion." 

Results. — New work. (See "Miscellaneous problems in marketing and 
cooperation.") 

Assignment. — Charles J. Brand, George Livingston, Karl B. Seeds. 

Proposed expenditures, 1915-16.-^10,000. 

Marketing Cotton Seed and Its Products: 

Object — To investigate present methods of handling, marketing, and utiliz- 
ing cotton seed and some of its crude products, with a view to suggestinjf 
means whereby improvements may be made and economies effected, and 
to make studies regardin«j future trading, the establij^hment of standanl 
grades, and the standardization of conditions under which cotton seed 
and its products are handled and stored. 

Procedure. — Plans for further work involve experimental crushings to deter- 
mine the efficiency of different kinds of equipment and methods of 
handling; studies of such subjects as State and Federal laws regulating 
the cottonseed industry; the various methods of handling cotton seed on 
the farm, at the gin, in transit, and in storage, and the effect of these 
methods on the resulting product ; the business organization of the cotton- 
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seed and oil industry, including buying and selling for future dellveryt 
the organization and operation of cottonseed oil mills by cooperative 
producers, the domestic and foreign utilization of cottonseed products, 
and the special methods of preparation necessary to meet the require- 
ments of various markets. 

Cooperation. — Bureaus of Animal and Plant Industry, Chemistry, and Ento- 
mology, and Office of the Solicitor; Bureau of Standards, Department of 
Commerce ; Consular Bureau of the State Department ; manufacturers of 
cottonseed oil ; State officials and others. 

Location, — Washington, D. C, and points in the field when required. 

Date begun, — 1914, as a part of the project " Cotton handling and mar- 
keting." 

Results. — Study has been made of cooperative cottonseed oil mills at Minter 
City, Clarksdale. and Gulfport, Miss., and Mangum, Okla. General 
information relating to the whole subject of cottonseed marketing 
and utilization has been collected. Existing rules formulated by cotton- 
seed crushers* associations, merchants* exchanges, etc., governing trans- 
actions in cottonseed products have been compiled, together with the 
rules prescribed for the grading of cotton seed, and recommendations have 
been made by this office as to consideration of moisture content as a 
factor in grading. Analyses of several thousand seed samples representa- 
tive of the cottonseed belt have been collected in connection with a study 
of their moisture content. Miscellaneous inquiries have been answered 
by correspondence, personal conferences, etc. 

Assignment, — H. T. Poe, jr. 

Proposed expenditures, 1915-16. — $6,400. 

Marketing Dairy Products: 

Object. — ^To conduct a thorough study of the marketing of dairy products 
and dairy substitutes, including methods and costs of their preparation 
for market, market grades and classification of dairy products, market 
quotations and quotation systems, market requirements, market condi- 
tions, and related subjects, in order to suggest measures by which market 
conditions and methods may be Improved and the cost of marketing 
dairy products reduced. 

Procedure. — ^Descriptive and statistical information of the dairy-producing 
sections and leading dairy markets of the United States is being secured 
in a general survey. This will be supplemented by a more detailed study 
of various phases and factors of the marketing side of the dairy Industry, 
which will be made by correspondence, through questionnaires, cooperat- 
ing agencies, collaborators, and personal Investigations by marketing 
specialists and assistants of this office. Plans for 1916 include a special 
study of marketing and distribution of milk direct from farmers to city 
customers and through city milk dealers to the retail trade ; also of costs 
of marketing cream to creameries in the Middle West where cream 
shippers* associations are organized and individual farmers consign their 
cream direct to the creameries. Where deemed advisable, assistance will 
be given to communities In solving their marketing problems and in per- 
fecting more efficient and economical methods of marketing dairy products. 

Cooperation. — Bureaus of Animal Industry and Chemistry. 

Location. — Washington, D. C, and the leading dairy-producing and dairy- 
marketing centers of the United States, as Minnesota, Iowa, Wisconsin, 
Michigan, Chicago. New York, Boston, etc. 

Date begun.— 1^14:, as a part of the project "Miscellaneous problems in 
marketing and cooperation.** 

Results.-^K general survey of the operation of Minnesota and Wisconsin 
creameries has been completed and a special study made of the facilities 
and costs for transportation in marketing Minnesota creamery butter; 
of the shrinkage in marketing creamery butter; of systems and costs of 
marketing butter in Minneapolis, St. Paul, Chicago, New York, Jersey 
City, and Philadelphia ; of comparative costs of different systems of mar- 
keting dairy products in the South, and the complete costs of marketing 
milk from about 175 New England dairies. Assistance has been given 
and recommendations made in a number of instances for improving 
marketing facilities, methods, and conditions. 
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Probable date of completion, — Studies of shrinkage, transportation, and cost 

of marketing Minnesota and Wisconsin butter should be completed by 

June 30. 1916. 
Assignment,— Roy C. Potts, G. P. Warber, H. F. Meyer. 
Proposed expenditures, J 9 15-16.-^3,200. 

Cotton Warelionsing Inyestigations : 

Object. — To accumulate and disseminate useful information relating to the 
warehousing of cotton, insurance rates while in storage, and benefits, in- 
cluding better arrangements for financing, to be derived from conserving 
cotton In storage houses; the construction of different types of ware- 
houses; and the relation of present methods and practices of compress- 
ing cotton to warehousing. 

Procedure. — Study will be made of the standards for cotton warehouses 
recommended by insurance underwriters* associations, including costs 
and adaptability. Special attention will be given to State warehouse 
systems and to cooperative storage companies, with the view to aiding 
such systems and organizations where possible. Investigations will be 
made to determine the relation of warehouse facilities to the financing 
of the cotton crop and the Interest rates on money loaned on cotton, and 
the relation of the various methods and practices of compressing cotton 
to storage capacity, insurance rates, and economy in handling and trans- 
portation. Conditions In Texas, Oklahoma, Arkansas, and the entire 
western part of the cotton belt probably will receive special attention 
during 1916. 

Cooperation. — States Relations Service, State experiment stations, colleges 
of agriculture, private Individuals, commercial companies, insurance com- 
panies, and others. 

Location. — Washington, D. C, all of the cotton-growing States, and places 
outside of the cotton belt where cotton is centered and held In storage. 

Date begun. — Carried on under "Cotton handling and marketing" project 
since the Institution In 1913 of Investigations touching on this subject; 
established as a separate project July 1, 1915. 

Results. — Under the project " Cotton handling and marketing " a detailed 
survey was piade in Georgia and North Carolina to determine storage 
capacities, availability, cost, construction, insurance rates, and adapt- 
ability of the warehouses and cotlon-mlll warehouses in these States and 
the willingness of banks to loan money on cotton offered as collateral. 
A tabulation of the location and storage capacity of the cotton ware- 
houses now In use has been made, and they have been studied regarding 
cost of construction, conveniences offered, insurance rates paid on cotton 
stored therein, and various other factors affecting cotton In storage, 
special attention being given to the value of the warehouse in enabling 
the owners of cotton to obtain loans on cotton stored. Publications: 
Department Bulletin 216, " Cotton Warehouses ; Storage Facilities Now 
Available in the South " ; Department Bulletin 277, " Cotton Warehouse 
Construction." 

Assignment. — R. L. Nixon, Roy L. Newton. 

Proposed expenditures, 1915-16.-^7,700. 

Total, Marketing and Distribution, $257,500. 

[Rescareh.] 

INVESTIGATIONS AND DEMONSTRATIONS OF COTTON STANDARDS, 
AND COTTON TESTING. 

Investigations and Demonstrations of Cotton Standards: 

Object. — To make field and laboratory Investigations and demonstrations 
of standards for the different grades, qualities, and conditions of cotton, 
and to Investigate the ginning, grading, stapling, baling, marking, com- 
pressing, and tare of cotton. (The actual preparation and distribution 
of the cotton standards, established under the provisions of the United 
States cotton-futures act, is carried on under another project.) 

Procedure. — laboratory work: Extensive studies are being made relative 
ta the classification and standardization of blue-tinged, yellow-tinged, and 
yellow-stained cotton, with a view to preparing standards representing 
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these qualitiea Tentative types of these colored cottons have been pre- 
pared, and their application to the trade is being studied. Methods for 
determining the exact length of staple are being considered, with a 
view to adopting some standard of length. Further studies will 
be made with a view to completing the determination of a standard rep- 
resenting Arizona-Egyptian cotton. A further study of the various 
grades, qualities, and conditions of cotton will be made, with the object 
of establishing standards of cotton representing perished staple, Imma- 
ture staple, and of gin-cut and reglnned cotton and cotton llnters. 

Field work: The physical effect of the various processes of ginning, 
baling, and compressing on the grade and fiber of cotton are being In- 
vestigated. When practicable, the services of grading experts will be fur- 
nished to communities of cotton growers to demonstrate proper methods, 
in order to secure more uniform grading in spot-cotton transactions and 
to show to these communities the advantages of proper grading and 
classification of cotton before sale. Similar work heretofore has been 
conducted under the project "Cotton handling and marketing" in an 
effort to bring about cooperation in cotton marketing. To the end that 
cotton quotations may be on a more uniform basis, grading and stand- 
ardization demonstrations also will be conducted in certain spot markets. 
In all work of this character cooperation is maintained with the Oflace 
of Extension Work in the South, States Relations Service. 

Cooperation, — States Relations Service; cotton gins and growers, interior 
buyers, cotton brokers, factors, compresses, cotton mills, and agricultural 
and mechanical colleges. 

Location, — ^Laboratory work in Washington, D. C. ; field work where 
necessary. 

Date begun, — 1907. 

Results, — In order to unify the economic cotton work of the department, 
Congress transferred the item under which this work was conducted from 
the Bureau of Plant Industry to the Ofilce of Markets and Rural .Or- 
ganization. Owing to the necessarily close relationship l>etween all of 
the cotton activities, this arrangement makes possible a more economical 
handling of the work. During the greater part of the past fiscal year it 
actually was conducted in combination with that done by this office, in 
accordance with the plan of reorganization put into effect by the Secre- 
tary of Agriculture. The investigational and clerical staff is assigned, 
according to exigency, not only to the work outlined under this project 
group but also to assist in the project group formed in connection with 
the *' Enforcement of the United States cotton-futures act " and for the 
field work in "Cotton handling and marketing." The standards which 
now represent white cotton were promulgated December 15, 1914, as 
the oflicial cotton standards of the United States. Twenty-five full sets 
representing these standards are being stored in vacuum tubes in order 
to preserve their integrity. Publications: Farmers' Bulletin 591, "The 
Classification and Grading of Cotton." Issued while this work was under 
the supervision of the Bureau of Plant Industry. 

Assignment,— Fred Taylor, Harold C. Slade, T. C. Adams, H. B. Richardson, 
Emil Schulze. 

Proposed expenditures, 19J 5-1 6. —$27,100, 

Cotton Testing: 

Object. — ^To ascertain the waste, tensile strength, and bleaching qualities 
of the different grades, classes, and varieties of cotton, in order to de- 
termine their commercial and spinning value, and to demonstrate the 
results of such tests. 

Procedure, — Spinning tests are being conducted in cooperation with textile 
schools and several of the large cotton manufactories in New England. 
These tests are made on the basis of the ofilcial cotton standards of the 
United States, representing cotton of the Upland, Texas, and Gulf growths, 
with staple approximately fifteen-sixteenths of an inch in length, pur- 
chased from representative sections of the cotton belt. The standard 
grades of Egyptian cotton grown in the Salt River Valley In Arizona, 
now In process of formulation, are tested. After storage under suitable 
moisture conditions, these cottons will be run through the various manu- 
facturing processes under similar mill conditions. The yams manufac- 
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tured will be tested for tensile strength; bleaching and mercerization 
experiments will be made on the raw cotton and finished yam ; and the 
true commercial value of the product will be obtained. ReLatiYe com- 
mercial values of the waste from each grade will be ascertained, the 
relative cost of manufacture being taken into consideration throughout 
the experiments. 

Cooperation. — Pocasset Manufacturing Co., Fall River, Mass., New Bed- 
ford Textile School, New Bedford, Mass., and othera 

Location. — Spinning tests at Fall River and New Bedford, Mass., Raleigh, 
N. C, and Clemson College, S. C, and in other localities ; laboratory work 
in Washington, D. C. 

Date begun.— 191Z. 

Results. — ^The changes in the permissive standards, promulgated previous 
to the passage of the United States cotton-futures act, made it prac- 
tically impossible to continue spinning tests on the basis of the old 
standards. The results of the tests made on the old standards have 
been prepared for publication but probably will be used in conjunction 
with tests to be made during 1916 on the new standards. Bales repre- 
senting the various grades of the United States official cotton standards 
have been purchased from the coastal plains of the Atlantic States, tbe 
Piedmont section, and the coastal plains and black-land sections of Texas 
and Oklahoma, and spinning tests of the waste, tensile strength, and 
bleaching qualities of the different grades and. classes will be made to 
determine their relative spinning values. Tests are now in progress to 
determine the relative value of the tentative grades of Arizona-Egyptian 
cotton standardized by this department, to determine the waste content 
mercerization, and bleaching qualities of this product. Tests also are 
being made at the request of the Federal Horticultural Board to deter- 
mine the effect of fumigation by hydrocyanic-acid gas, a process used on 
imported cotton for the purpose of destroying the larvce of the pink 
boll worm. 

Assignment. — Supervisory committee: Fred Taylor, W. R. Meadows, and 
D. E. Earle ; W. S. Dean, G. H. Anderson, C. E. Cobum, J. J. W. Cooper, 
R. V. Hellams. C. E. Killingsworth. 

Proposed expenditures, i 975-15.— $32,820. 

Total, Investigations and Demonstrations of Cotton Standards, and Cotton 
Testing, $59,920. 

[Reiearch.] 

RURAL ORGANIZATION. 

Bnral Credit, Insurance, and Commnnication : 

Object. — To aid in solving problems relating to the organization of rural 
communities for the purpose of obtaining better credit, insurance, and 
communication facilities by the accumulation and dissemination of use- 
ful information relating to the various phases of the subject. (Field as- 
sistance in the worlc of organizing local communities for credit and in- 
surance improvement is described under " Extension and demonstration 
work.") 

Procedure. — Field investigations, supplemented by returns from question- 
naires, personal correspondence, find by the study of official and other 
records, are being made of the following subjects : The existing successful 
organizations which are performing the functions of rural credit banks; 
organized activity among farmers for credit improvement; financing the 
breeding, feeding, and marketing of live stock ; the uses and abuses of 
store and machinery credit; the problem of farm finance on reclamation 
projects in the West; various crop liens and leasing and tenancy sys- 
tems ; legislation afl'ecting mortgage and personal farm credit ; the nature 
and extent of losses in agriculture and the facilities most helpful in re- 
ducing such losses or minimizing such risks; and how efficient facilities 
for agricultural insurance may be best established and conducted; and 
organization for the improvement of methods of rural communication, 
especially between farms and in relation to local markets. 

Cooperation. — Informal cooperation with the Bureaus of Plant Industry, 
Animal Industry, and Crop Estimates. States Relations Service, State 
agricultural colleges, various State departments, and local agencies. 
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Location. — Washiugton, D. C, and such points in the field as may be 
Rccessiiry. 

Date fte^ttfi.— 1913. 

RcMulfs. — A prelinilnaiy survey of farm-credit conditions In the United 
k^Lates has been completed, including an estimate of the amount of long 
and short time farm loans made by various classes of banks and interest 
rates on lone and short time loans. Statistical and other data are at 
hand regarding agencies sujiplying farm loans in the United States; com- 
missions and other items ot cost connected with farm loans; financing 
conditions oa the Truckee-Carson and Minidoka Reclamation Projects; 
the financing of live-stock enterprises by various agencies surh as banks, 
commission companies, and cattle loan companies; store and machinery 
credit in selected localities, and legislation affecting rural credits. As- 
sistance was rendered In the organization of cotton growers at Scott, 
Ark., for credit improvement. Information has been given to a number 
of States as well as to committees of Congress regarding legislation 
.•iffecting rural credits. A preliminary survey has been completed of 
farmers* mutual insurance companies and farmers' telephone companies 
in the United States, and studies have been made of organization methods 
and results obtained by such companies in a number of States. Publica- 
tions: Farmers' Bulletin 654, " How Farmers May Improve Their Per- 
sonal Credit." 

Assignment — C. W. Thompson, V. X. Valgren. 

Proposed expenditures, 1915-16.-^24,210. 

Baral Social and Ednoational Aetivities: 

' Object. — To aid in the improvement of social and educational conditions 
in rural communities by the accumulation and dissemination of useful 
information growing out of the study of typical communities with refer- 
ence to their social and educational needs, the work of their existing 
forms of organization, and the possibilities for improvement through 
organized activity; to investigate methods of encouraging social organiza- 
tion activities; and to study means of improving social, economic, and 
educational conditions of women and children through the work of 
women's rural organizations. (For demonstrational work in supplying 
suggested programs for local communities, see " Extension and demon- 
stration work.") 

Procedure. — Field studies are supplemented by information obtained from 
records and correspondence, questionnaires, etc. A general survey of 
women's rural organizations is being made. Plans are being perfected 
for supplying suggested programs periodically to local organizations. 

Cooperation. — Informal cooperation with the Bureau of Education, Public 
Health Service, various bureaus and ofllces of the Department of Agri- 
culture, State agricultural colleges, various State departments, and 
private agencies. 

Loca^'on.— Washington, D. C, and points in the field, among which are 
included Chilton Coiinty, Ala., Orange County, N. C, and Albemarle 
County, Va. 

Date hegun,--191S. 

Results. — Preliminary information has been secured regarding community 
organization work in different sections of the country. Special studies 
have been made of community organization activity for the improve- 
ment of conditions of health, recreation, household economy, civic bet- 
terment, etc., in certain States, including Massachusetts. New York, 
Pennsylvania, and Maryland. Information has been obtained also 
regarding local needs and methods of improvement along these lines. In 
Chilton County, Ala., helpful experimental studies have been conducted 
in rural nurse organizations, community fairs, "get-together" days, 
cleanlng-up campaigns, and the federation of local organizations for 
social juul educational programs. Publications: Department Yearbook. 
1914 (Separate 032). "The Orgauizatlon of a Rurnl ('(mununity." 

Assignment.— C. W. Thompson, J. S. Moran, L. E. Truesdell, Anne M. 
Evans. 

Proposed expenditures, 1915-16. — $14,730. 

Total, Rural Organization, $39,000. 
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[Bxtonaion.] 

EXTENSION AND DEMONSTRATION WORK IN MARKETING ANP 
DISTRIBUTION AND IN RURAL ORGANIZATION. 

Extension and Demonstration Work: 

Object. — To carry, by demonstration, to the people of the TTuited States 
useful information relating to the marketing and distributing of farm 
products and the organization of rural interests. 

Procedure. — (1) Demonstrations in proper methods of packing and grad- 
ing perishable fruits and vegetables for market will, when practicable, 
be conducted at points of production in cooperation with producers and 
shippers. This work has grown out of the activities conducted under 
the research project "Market grades and standards." (2) Demonstra- 
tions of types of cooperative organizations for purchasing and market- 
ing will be conducted, where deemed advisable, by assisting in the 
organization of communities of producers to handle, distribute, and 
market farm products and in the formation of associations of farmers 
and consumers to purchase foods and farm supplies. Suggestions and 
advice will be offered with regard to the improvement of marketing 
methods used by communities already organized. This work is the oat- 
growth of that conducted under the research project ** CJooperative 
purchasing and marketing." (3) Efficient systems of accounting and 
business practice will be demonstrated and, when practicable, this office 
will assist in the installation of systems of accounts devised by it 

. This work is the outgrowth of the research work conducted under the 
projects " CJooperatlve purchasing and marketing " and " Marketing 
business practice," and the object Is to improve the business efficiency 
of farmers' cooperative and noncooperative marketing, distributing, par- 
chasing, and rural business organizations and agencies engaged in the 
marketing, distributing, and storing of agricultural products, with 
especial reference to their accounting systems, methods of auditing, and 
financing. Syllabi will be prepared for courses in marketing business 
practice. (4) Field assistance will be given in the organization of com- 
munities for credit, insurance, and social improvement, and suitable 
forms of agreement, by-laws, and other blanks necessary for this purpose 
win be supplied. Advice will be offered existing organizations with 
regard to improving credit, insurance, and social conditions. Similar 
work was done in the past under the projects " Rural credit. Insurance, 
and communication " and " Rural social and educational activities." 
(6) State follow-up systems, which supply local communities regularly 
with suggested programs on social and economic topics of commanity 
interest, will be supplied for the purpose of stimulating and encourajring 
local community discussion. The programs will be accompanied by 
paragraph statements and references prepared with the assistance of 
proper State and Federal experts. Ck)mmunities receiving these programs 
will be expected to report thereon periodically to a designated State 
official. (6) When practicable, field agents will be located In certain 
States to cooperate with existing agencies in the conduct of extension 
and demonstrational work relating to general or specific phases of hand- 
ling, distributing, storing, and marketing farm products and the organiza- 
tion of rural interests. 

Coopero«on.— States Relations Service, various State authorities, agricnl- 
tural colleges, etc. 

Location. — Oregon, Kansas, South Carolina, Tennessee, and other States. 

Date begun. — Recognized as extension work July 1, 1915. 

A«»iflrnwient.--Charles J. Brand, C. E. Bassett, O. W. Moomaw, W. A. Sher- 
man, W. H. Kerr, Louis D. Hall, C. T, More, C. W. Thompson, Fred W. 
Hoffman, Turner Wright 

Proposed expenditures, i9i5-i 6.— Allotments to be made from research 
projects as necessary. 
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ENFORCEMENT OF THE UNITED STATES COTTON-FUTURES ACT. 

Administration : 

Object — ^To supervise and direct the investigational and regulatory activi- 
ties of the Office of Markets and Rural Organization in connection with 
the enforcement of the United States cotton-futures act and the rules 
and regulations of the Secretary of Agriculture thereunder, and to per- 
form such executive and clerical duties as may be necessary in connection 
therewith. 

Cooperation, — Office of the Solicitor, In matters involving points of a legal 
nature and questions of general policy, and the Treasury Department, in 
matters pertaining to the work Imposed by the act upon that department 

Location, — Washington, D. C. 

Date begun. — August 18, 1914. 

Results. — Publications: Office of the Secretary Circular 46, ''Rules and 
Regulations of the Secretary of Agriculture under the United States 
Cotton-Futures Act of August 18, 1914/' and amendments Nos. 1, 2. 3, 
and 4 thereto; Service and Regulatory Announcements Nos. 1, 2, 3, and 4, 
Office of Markets and Rural Organization. 

Assignment. — Charles J. Brand. Board of examiners: Charles J. Brand, 
Wm. R. Meadows, Fred Taylor, H. B. Parker. D. B. Earle, D. C. Griffith, 
W. C. Neal, J. G. Martin, Hal Brown, O. J. McConnell, R. L. Crittenden, 
W. S. Dean, Harold C. Slade, R. L. Franda Committee on final inspec- 
tion : Fred Taylor, H. B. Parker, D. E. Earle, D. C. Griffith, Hal Brown. 
W. S. Dean, Harold C. Slade, W. E. Chambers, W. C. Neal. 

Proposed expenditures, 1915-16.-^85,000 (research, $26,000; regulation, 
$60,000). 

[Research.] 

Investigations of Future and Spot Markets for Cotton: 

Object. — To investigate future markets for cotton to ascertain how accu- 
rately their future quotations reflect spot values, and to secure general 
information ^s to conditions within the future exchanges; to investigate 
spot markets to determine their fltness for designation as bona fide spot 
markets; to secure daily reliable quotations for cotton from each of the 
designated spot markets; and to inspect the designated bona fide spot 
markets from time to time. 

Procedure. — Investigations are made of transactions in future markets to 
ascertain whether the provisions of the act are being carried out, and of 
various spot markets to determine whether they are qualifled for desig- 
nation as bona fide spot markets, i. e., whether the exchanges in these 
markets will meet certain conditions necessary for the designation of 
same as bona fide spot markets. Quotations received from these bona 
fide spot markets are checked to determine that they are correct, and 
these designated bona fide spot markets are Inspected from time to time 
to determine whether they continue to meet the requirements of a bona 
fide spot market. 

Cooperation. — Cotton exchanges in the designated spot markets, the future 
exchanges at New York and New Orleans, the New England Cotton 
Buyers* Association, Boston; Mass., the Arkwright Club, Boston, Mass., 
and numerous cotton firms throughout the United States. 

Location. — Washington, D. C, the cities mentioned below, and such other 
points as may become necessary. 

Date begun. — ^1914. 

Results. — ^At present the followini; cities constitute bona fide spot markets 
for cotton: Augusta, Ga., Dallas, Tex., Houston, Tex., Little Rock, Ark., 
Memphis, Tenu., Montgomery, Ala., Norfolk, Va., Savannah, Ga., Boston, 
Mass., New Orleans, La., Charleston, S. C Mobile, Ala., Galveston, Tex. 
Quotations are received by this office and by each of the future exchanges 
at New York and New Orleans every business day from the first ten of 
the designated spot markets. Upon an average of these quotations are 
based the commercial differences for use in the settlement of future 
contracts. 

Assignment. — Wm. R. Meadows, Wm. C. Neal, G. R. Argo. 

Proposed expenditures, 1915-16.— $25,000. 
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[RctuUtion.] 

Determination of Didpntes: 

Object. — To hear and determine disputes as to tlie grade, quality, or length 
of staple of cotton tendered in settlement of future contracts made in 
compliance with section 6 of the cotton-futures act and referred to the 
Secretary of Agriculture under the terms of the act; and to draw up 
memoranda of conclusions upon which are based the Secretary's findings 
In cases of dispute. 

Procedure. — Under the United States cotton-futures act disputes as to the 
grade, quality, or length of staple of cotton tendered in settlement of 
future contracts may be referred by either party to the Secretary of 
Agriculture for his determination, by submitting a sample of each bale 
in dispute and filing the necessary papers relating thereto in accordance 
with regulation 2 of the rules and regulations of the Secretary of Agri- 
culture. When these samples are receiA^ed by the department they aw 
placed in a vault until called for by the clerk to the examiners. They 
are placed then in convenient order for the examiners, who have been 
designated by the Secretary of Agriculture to pass Judgment upon and 
render a memorandum of their conclusions as to the facts in dispute. A 
copy of this examiners* memornndum of conclusions is furnished to each 
of the parties to the dispute, and upon it are based the findings of the 
Secretary. These findings also are sent to the parties to the dispute and 
have the effect of prima facie evidence In all United States courta A 
memorandum of the charges assessed against each party is prepared and 
forwarded to them in accordance with the provisions of section 31, para- 
graph 2, rules and regulations of the Secretary of Agriculture. 

Cooperation. — Office of the Solicitor, In matters involving points of a legal 
nature. Including tlie preparation of findings for the signature of the 
Secretary. 

Location. — Washington, D. C. Temporary headquarters may be established 
at various points In the United States should occasion require; as pro- 
vided In the rules and regulations of the Secretary of Agriculture under 
the United States cotton-futures act 

Date begun. — Preliminary work commenced shortly after August 18, 1914. 
The first dispute was referred to the Secretary on March 15, 1916. 

Results.— To June 1, 1915, 418 disputes, involving 89,053 bales of cotton, had 
been referred to the Secretary, upon which findings have been issued. 
Since that date 105 disputes have been received, which are now In 
process of determination. 

Assignment. — H. B. Parker, Robert L. Crittenden, R. L. Francis, Hal 
Brown, Thomas B. Mills, Jr., E. T. Ohassaignac, R. A. Freret, O. J. Field. 

Proposed expenditures, 1915-16.— fSO.OOO, 

Preparation and Dlstribntlon of the Offloial Cotton Standards of the United 
States: 

Object. — To prepare and distribute the ofliclal cotton standards of the 
United States, promulgated by the Secretary of Agriculture on December 
15, 1914, under section 9 of the United States cotton-futures act; and to 
Inspect and condemn these standards when necessary and replace them 
upon request. (Field and laboratory investigations and demonstrations 
of standards are carried on under another project.) 

Procedure. — Bales of cotton of the various grades representing the charac- 
teristic qualities of the cotton of each State are purchased throughont 
the cotton belt and used for the preparation of copies of the official 
standards. These copies, certified under the seal of the Department of 
Agriculture and accompanied by photographs of the standards at the 
time of certification, are prepared In sets of nine boxes, each box repre- 
senting a grade and containing therein 12 samples or types showing the 
degree of variation permissible within the grade. Sets of standards are 
sold at $20 each and are used as a basis for grading cotton in commercial 
transactions. Fractional or broken sets are supplied upon request. 
Purchasers of the standards hold them subject to Inspection by repre- 
sentatives of the department, and If for any reason they are found on 
inspection to misrepresent the official cotton standards the certificate of 
grade may be canceled or removed. Examination of any set or box 
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Preparation and Distribution of tlie Official Cotton Standards of the 
United States^-Gontinued. 
delivered at Washington will be made free of charge, and any sample or 
type which may be out of line with the official cotton standards will be 
replaced at a nominnl charge, the photograph of the box being renewed 
free of charge. 

Location, — Washington, D. C. 

Date begun.— 1914. 

Results. — The preparation and distribution of the official r-otton standards 
to cotton exchanges and persons dealing in cotton. Up to June 1, 1915, 
354 sets had been distributed throughout the United St tes and 14 sets 
had been sent to China, Japan, England, Fiance, Canada. India, Germany, 
and Holland. , 

Ansiffnment. — Fred Taylor, D. E. Earle, C. E. Atkinson, R. L. Kause, M. L. 
Rice, B, M. Botto. 

Proposed expenditures^ 7Pio^i 6.— $35,000. 

Total, Enforcemelit of the United States Cotton-Fntures Act, $175,000 (re- 
search, $60,000; regulation, $125,000). 
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INSECTICIDE AND FUNGICIDE BOARD. 

ENFORCEMENT OF THE INSECTIQDE ACT. 

Administration : 

Object. — To act for the board in all matters pertaining to the enforcement 
of the insecticide act and Incidental business affairs. 
» Procedure. — Samples of Insecticides and fungicides are collected by inspec- 
tors operating throughout the United States, and samples from consigD- 
ments offered for import at the various ports of entry are taken ; distri- 
bution is made of such samples for analysis and test, and reports thereon 
are assembled and all necessary action taken to carry out the recommenda- 
tions of the board in respect to the disposition of cases and administra- 
tive matters, Including the arranging for hearings, collecting evidence, 
correspondence, preparing cases for reference to the Solicitor, maintaining 
records and files, attending to fiscal matters, purchasing and accounting 
for property, and all other business details. 

Cooperation. — Bureaus of Animal Industry, Plant Industry, Chemistry, and 
Entomology, and Office of the Solicitor; and Treasury, Commerce, and 
State Departments. 

Location. — Washington, D. C. 

Date begun.— 1910. 

Results. — General compliance with the law is being obtained, resulting in 
great improvement in labeling and better and more standardized grades of 
the products appearing on the market. 

Assignment. — J. K. Haywood, chairman of board; J. G. Shibley, executive 
o^cer. 

Proposed expenditures, 1915-16. — $41,361 (regulation, $40,761; research, 
$600), including reserve of $11,000 for the trial of cases. 

[Rernlation.] 

Bontine Ghemioal, Microsoopio, and Bacteriological Examination of Inseeti- 
oides and Fnngicides Other than Those Used on Horses, Cattle, 
Sheep, Swine, or Goats: 

Object. — To control the traffic in domestic and foreign Insecticides and fungi- 
cides of the type mentioned. 

Procedure. — Samples of these insecticides r.nd fungicides are collected In 
tlie open market and examined to determine whether or not they are 
adulterated or misbranded under the provisions of the insecticide act. 

Cooperation. — Same as project "Administration." 

Location. — Washington, D. C. 

Date begun.— '1910. 

Results. — Same as project "Administration." 

Assignment. — J. K. Haywood, chairman of board. 

Proposed expenditures, iP15-i6.— $28,806. 
Bontine Testing of Eflicaey of Fnngicides and Action on Foliage of Insecti- 
cides and Fnngicides: 

Object. — To control interstate traffic in domestic and foreign fungicides and 
insecticides. 

Procedure. — Samples of fungicides and insecticides collected in the open 
market are tested to determine whether they are adulterated or mifir 
branded under the provisions of the insecticide act 

Cooperation.— ^&me as project "Administration." 

Location.— Washington, D. C; Arlington, Va.; and leased orchards and 
truck patches. 

Date begun. — 1910. 

Results.— Same as project "Administration." 

Assignment.— yi. B. Waite, member of board. 

Proposed expenditures. i.9/.5-/6.— $6,262. 
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Routine Testing of Effloaej of Insecticides and Tlieir Action on Foliage: 

Object. — To control interstate traffic In domestic and foreign insecticides. 
Procedure. — Samples of insecticides collected in the open market are tested 

to determine whether or not they are adulterated or misbranded under 

the provisions of the act. 
Cooperation. — Same as project "Administration." 
Location. — ^Washington, D. C, and Vienna, Va. 
Date begun.— 1910. 

Results. — Same as project "Administration." 
Assignment. — ^A. L. Quaintance, member of board. 
Proposed expenditures, i5i5-i6.— $8,038. 

Bontine Clieniical and Bacteriological Examination of Insecticides and 
Fungicides Used Primarilj on Horses, Cattle, Sheep, Swine, or €K>ats, 
and Efflcacj Tests of Same. 
Object. — ^To control traffic In the domestic and foreign insecticides and 

fungicides of the type mentioned. 
Procedure. — Samples of these insecticides and fungicides are collected in the 
open market and examined to determine whether or not they are adul- 
terated or misbranded under the provisions of the insecticide act. 
Cooperation. — Same as project "Administration." 
Location. — Washington, D. 0. 
Date begun.— 1910. 

Results. — Same as project "Administration." 
Assignment. — James A. Emery, member of board. 
Proposed expenditures, 1915-16.— $S,GS3. 

[BeMarch.] 

Chemical, Microscopic, and Bacteriological Inrestigations of Insecticides 
and Fungicides Other than Those Used on Horses, Cattle, Sheep, 
Swine, or Goats: 

Object. — To obtain basic information relative to these insecticides and 
fungicides and of materials used in their preparation, which is necessary 
in the enforcement of the insecticide act, improve methods of examining 
Insectides and fungicides, establish standards for insecticides and fungi- 
cides, and aid manufacturers in methods of manufacture. 

Procedure. — As new questions arise relative to methods of analysis, stand- 
ards for insecticides and fungicides, the chemistry of new insecticides and 
fungicides, and methods of manufacturing insecticides and fungicides, 
they are made the subject of investigative study. 

Cooperation. — Bureau of Chemistry. 

Location. — Washington, D. C. 

Date begun.— 1910. 

Results. — New chemical methods of examining many insecticidal and fungi- 
cidal materials have been evolved, standards for certain Insecticides and 
fungicides have been tentatively adopted on the basis of this work, the 
chemical properties of insecticides and fungicides have been Investigated, 
and manufacturers have received suggestions relative to methods of 
manufacturing insecticides and fungicides. Publication: "Electrolytic 
Separation of Zinc, Copper, and Iron from Arsenic." Article completed 
but not published: "The Preparation and Properties of the Arsenates 
of Lead and Lead Chlorarsenate (Artificial Mimetite)." 

Assignment.— J. K. Haywood, chairman of board ; C. 0. McDonnell. 

Proposed expenditures, 1915-16.-^,000. 
Inrestigations of the Eflftcacv of Fungicides and Action of Fungicides and 
Insecticides on Yegetation: 

Object. — To obtain basic information necessary in the enforcement of the 
Insecticide act relative to action of fungicidal materials on fungi, improve 
methods of testing fungicides, and secure data relative to the action of 
fungicides and Insecticides and insecticidal and fungicidal materials on 
vegetation. 

Procedure.— As new questions arise relative to the activity or nonactivlty 
of funcrlcldes and fungicidal materials and the action of fungicides, in- 
secticides, and insecticidal and fungicidal materials on vegetation, these 
are made the subject of Investigative study. 

Coopera/fV.w.— Hui-ea«is of Plant Industry, Entomology, and Chenjistry. 
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Investigations of the Elfieaoy of Fangieides and Action of Fungicides and 
Insecticides on Vegetation — Continued. 

Location. — Wasbhigton, D. C. ; Arlington, Va.; and leased orchards and 
truck patches. 

Date l)cgun.—\mi). 

Results. — The activity or nonactivity against fungi of a number of sub- 
stances determined : action of a number of groups of insecticides and 
fungicides on vegetation also determined and general conclusions drawn 
relative thereto: results used in correspondence and in the enforcement 
of the insecticide act. 

Assignment. — M. B. Waite, member of board; Errett Wallace. 

Proposed expenditures, 1915-16. — $800. 

Investigations of the Efficacy of Insecticides and Action of Same on Tege- 
tat ion : 

Object. — To obtain information relative to the action of insecticides and in- 

secticldal materials on insects, as necessary In the enforcement of the 

* insecticide act ; to improve methods of testing insecticides ; and to secure 

data relative to the action of insecticides and insecticidal materials on 

vegetation. 

Prhrednw. — As new «ino?tions ar1>'e rointivo to rhe iuiivitv nr nonaclhiiy 
of insecticides and iiisf?tiouliil mnterinls and tlie action of same on 
vegetation, these are made the subject of investigative study. 

Cooperation. — Bureaus of Entomology. Plant Industry, and Chemistry. 

Location. — Washington, D. C, and Vienna, Va. 

Date 'begun.— lKi^^). 

Results. — The activity or nonactivity against various insects of a large 
number of substnaces determined: action of a number of insecticidal 
substances on vegetation also determined and general conclusions drawn 
relative thereto; results used in the enforcement of the insecticide act 
and in correspondence. 

Ax.sigvmcnt. — A f. Qualntance. mouibor of board : E. \V Scott. 

Proposed expenditures, 1915-16. — $1,500. 

Chemical, Bacteriological and Toxicological Inyestigation of Insecticides 
and Fungicides Used Primarily on Horses, Cattle, Sheep, Swine, or 
Goats, and Efficacy Tests of Same: 

Object. — To obtain basic information relative to these insecticides and 
fungicides and of materials used in their preparation, which is necessary 
in the enforcement of the insecticide act ; to improve methods of examin- 
ing and testing such insecticides and fungicides; to secure data relative to 
the activity or nonactivity of substances used in such insecticirtes and 
fungicides; and to investigate the toxic action of such insecticides, fungi- 
cides, and materials which are used in their preparation. 

Procedure. — As new questions arise relative to methods of analysis, the 
activity rr iionacllvity '>f cortnin siih-t.MUces tisod in insecticides and 
fungicides, the efficacy of certain insecticides and fungicides, and the 
toxic action of certain insecticides and fungicides and materials used in 
same, these are made the subject of investigative study. 

Cooperation. — Bureau of Animal Industry. 

Location. — Washington, D. C. 

Date bff/un — 3910. 

Results. — Xt»w motliods of pxjiuiinintr coriatu insecticides and fungicides 
have been evolved, the artiviiy or nonsK'tivity nirninst Insects and fungi 
of many substances determined, and the toxic properties of a number of 
substances ascertained ; results used in the enforcement of the insecticide 
act and in correspondence. 

Assignment. — J A. Emery, member of board. 

Proposed expenditures, W15-16.—^CyOO. 

Total, Enforcement of the Insecticide Act, $100,000 (regulation, $92,500; 
rese*irch. $7,500). 
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FEDERAL HORTICULTURAL BOARD. 

ENFORCEMENT OF THE PLANT QUARANTINE ACT. 

Administration : 

Ohject. — To carry on administrative and clerical work necessary for the 
proper conduct of the field covered by the plant quarantine act, namely, 
control of importation of nursery stock and other plant products, en- 
forcement of foreign and domestic plant quarantines, and such Investi- 
gation as may be necessitated by quarantine and other control measures. 

Cooperation, — Related bureaus of the department, inspection officials of the 
several States, and inspection officials of foreign countries. 

Location, — ^Washington, D. C. 

Date begun.— 1&12, 

Assignment, — C. L. Marlatt, chairman; R. C. Althouse, secretary. 

Proposed eippenditures, 1915-16,— $19,500 (regulation, $18,800; research, 
$700). 

[RegvUtloii.] 

GoBtroI of Entry of Plants and Plant Products under Regulation : 

Object. — ^To provide for foreign inspaction and certification of nursery 
stock and other plants and plant products under regulation; to secure 
prompt notification of arrival and proposed distribution; and to provide 
for the proper inspection, either at port of entry or at place of destina- 
tion, of such imports. 

Procedure. — Issuance of permits; securing proper reports from importers 
and customs officials, and transmittin,j< such reports In the case of nursery 
stock to State inspectors; keeping records of importations, and taking 
steps to maintain full compliance with the regulations on the part of 
inspectors in export countries as to proper certification and marking, 
and on the part of importers as to notification, examination, or disinfec- 
tion at port of entry or at destination. 

OoQperation. — State inspectors, customs officials, American consuls and 
postmasters, and inspectors in foreign countries. 

Location. — Washington, D. C, and ports of entry concerned. 

Date begun.— IQ^, 

Results, — Regulations drawn covering all details and general compliance 
therewith being secured; marked Improvement in condition of nursery 
stock and plant products imported. 

Assignment — C. L. Marlatt. 

Proposed expenditures, i9i5-i6.--$13,000. 

Foreiirn Plant Quarantines: 

Object, — To prevent, under existing quarantines, the entry of plant mate- 
rial affected with whlte-plne blister rust, potato wart, powdery scab of 
potato, Mexican fruit fiy, avocado weevil, the pink boUworm of cotton, 
European pine-shoot moth, citrus canker, and other citrus diseases, 
Bclerospora maydis disease of Indian com, and insect enemies and plant 
diseases of sugar cane ; and to provide for like control by quarantine of 
any new danger that may arise. 

Procedure. — Notification of hearing, conduct of hearing, promulgation of 
quarantine, and enforcement thereof through cooperation with State, 
Treasury, and Post Office Departments, State inspectors, and foreign in-* 
spectors. 

Cooperation. — State inspectors, customs officials, American consuls and 
postmasters, and inspectors in foreign countries. 

Location. — Washington, D. C, and ports of entry concerned. 

Date begun, — 1912. 

Results. — Practical prohibition effected of articles covered; exceptional in- 
stances of entry followed up and goods destroyed. 

Assignment. — C. L. Marlatt. 

Proposed expenditures, 1915-16.— %2 000. Digitized by GoOgle 
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Domestic Plant Quarantines: 

Object. — To prevent, under existing quarantines, further distribution within 
the United States of the Mediterranean fruit fly and melon fly, the gipsy 
moth and brown-tail moth, date-palm scale insects, the powdery scab of 
potato, the pink boUworm of cotton, and insect enemies and plant diseases 
of sugar cane; and by future quarantine to control any new pest that 
may appear. 

Procedure. — Notification of hearing, conduct of hearing, promulgation of 
quarantine, and provision for enforcement of inspection, disinfection, and 
certification requirements. 

Cooperation. — State commissioners of agriculture and horticulture. State 
Inspectors, and postmasters, and particularly the Bureau of Entomology 
of this department. 

Location. — Washington, D. C, with branch stations in districts particularly 
concerned by quarantines, including the New England States; Clinton 
and Franlclin Counties, N. Y., and the eastern portion of Long Island; 
Webb County, Tex.; Yuma, Maricopa, and final Counties, Ariz.; River- 
side and Imperial Counties, Cal. ; and Porto Rico and Hawaii. 

Date begun. — 1912. 

Results. — These quarantines are now in full operation, with fairly adequate 
inspection service, and the further spread of the pests enumerated under 
" Object " is either entirely prevented or greatly retarded. 

Assignment. — C. L. Marlatt. 

Proposed expenditure, i9i5-iff.— $10,500. 

Inspection and Certifleation of Potatoes for Interstate Shipment froa 
Areas Quarantined for Powdery Seab: 

Object. — To prevent the movement of diseased potatoes from quarantined 
areas. 

Procedure. — Under the revised regulations of March 27, 1916, as a condi- 
tion of shipment, potatoes are required to be freed by shippers from 
powdery scab and diseases similar to powdery scab in appearance. Com- 
pliance with this condition is determined (1) by a preliminary examina- 
tion made of the potatoes at fixed points en route, and (2) by snch 
subsequent examination as may be possible and necessary at destination 
of shipments. Provision is made for racking and freeing of shipments 
from infected i)otatoes at point of preliminary examination and at des- 
tination. 

Cooperation. — The proper officials of the States concerned, both as to States 
of export and States of destination. 

Location. — Washington, D. C, with branch stations at Portland, Me.. BluflP 
Point, N. Y.. and Alburg. Vt., the latter to cover potatoes shipped from 
Clinton and Franklin Counties, N. Y., over the Hutland Railroad. 

Date begun. — ^1914. 

Results. — Further spread of the disease has been materially checked. 

Assignment. — W. Blair Clark. 

Proposed expenditures. 1915-16. — $75,000, plus unexpended balance, if any . 
of $25,000 made Immediately available. 

[R^Mftreh.] 

Plant Qnarantine Investigations: 

Object. — Investigation of insect and plant-disease conditions as a basis for 
needed quarantine action. 

Procedure.— When it is brought to the attention of the Federal Hortlcnl- 
tural Board that a dangerous plant pest liable to be Imported into the 
United States occurs in some foreign country or has already obtained a 
limited foothold in the United States, if the additional information 
needed before intelligent quarantine action can be taken can not be 
promptly furnished by the bureau of the department concerned, qualified 
experts are detailed to make the necessary studies and Investigations, 

Cooperation. — Various bureaus In the Department of Agriculture, other 
scientific bureaus of the Government, the related officials of the several 
States, foreign officials and experts, and associations or individuals con- 
cerned. 
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Plant Qaarantine IiiTestigationg — (Continued. 

Location, — Limited so far to Mexico, on account of the Mexican orange 
worm; the Mediterranean region, on account of the Mediterranean fruit 
fly ; Canada ; Holland, Belgium, Germany, and other European countries ; 
and the Atlantic Coast and Gulf States, New York, Ohio, Indiana, Illi- 
nois, Wisconsin, and Idaho, on account of powdery scab of potatoes ; Ter- 
ritory of Hawaii, on account of the pink boll worm of cotton. 

Results. — Valuable information has been gained in regard to the lemon and 
other fruits of Mediterranean countries as affected by the Mediterranean 
fmit fly; necessity for the quarantine against certain Mexican fruits on 
account of the Mexican fruit fly has been confirmed; determination of 
the distribution of powdery scab and other potato diseases in Europe, 
the Dominion of Canada, in Maine, and in Clinton and Franklin 
Counties, N. Y., and surveys of other States on account of this disease. 

Assignment. — C. L. Marlatt 

Proposed expenditures, iPi5-i^.— ^6,000. 

Total, Federal Hortienltnral Board, $125,000 (regulation, $119,300; re- 
search, $5,700), plus unexpended balance of $25,000 made immediately avail- 
able for domestic potato quarantine. 
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LIVE-STOCK PRODUCTION IN CANE-SUGAR AND COTTON 

DISTRICTS. 

[lUieftreh.] 

Experiments in Live-Stock Production in Cane-Sngrar and Cotton Bistriets: 

Object. — To determine ihe best inethocls of producing live stock on a com- 
mercial sca'e in the cane-sugar and cotton districts. 

Procedure. — For the purpose of conducting experimental work to determine 
tlio cost of i)roduclng different kinds of Mve stock, a farm between New 
Iberia and Jeanerette, I^., consisting of 500 acres, has been divided into 
four subdivisions or small farms, one devoted to the production and 
flnishlxig of beef cattle, one to the production of hogs, another to dairy 
cattle, and a fourth to the production of mules j'nd to the feeding of the 
work animals on the farm. These farms are to be kept entirely distinct 
In every respect. It is planned to utilize to the greatest possible extent 
pasturage, supplemented with crops to be grazed off by the animals, 
using the minimum amount of purchased feed or feed from the bam& 
It is proposed to establish crop rotations and to determine what methods 
of handling the animals will be most economical, dealing with animals 
in rather large numbers. All the knowledge available about the produc- 
tion of crops and the feeding of animals will be applied on these farms 
for the purpose of making a definite determination of the commercial 
possibilities of live-stock production in that region. 

Cooperation. — Work organized and undertaken cooperatively by the De- 
partment of Agriculture and the Louisiana Experiment Station. 

Location. — New Iberia, La. 

Date begun. — 1914. 

Results. — The farm has been laid off In pastures and plats for various 
forage crops. The pastures have been seeded to various grasses and 
clovers, and crops in the various rotations are being planted In their 
proper season. Fences have been erected and two barns, a tool shed, a 
well house, and a small cottage built. The work stock for the place in- 
cludes mares and mules. The mares will be used for breeding purposes. 
Two carloads of steers were fed on cane tops and whole cane, and these 
animals have been sold. 

Assignment. — These Investigations are under the supervision of the fol- 
lowing committee appointed by the Secretary of Agriculture : W. A. Tay- 
lor, chief of the Bureau of Plant Industry, B. H. Rawl, chief of the 
Dairy Division, Bureau of Animal Industry, and W. R. Dodson, director 
of the Louisiana Experiment Station, Baton Rouge, La. C. E. Mauldln. 
of the Bureau of Animal Industry, has Immediate charge of all the 
work of the station but Is directly responsible to the committee. 

Proposed crpen^ititres, 1915-16. — $47,500. 

[Eztemton.] 

Llve-Stock Extension Work in Louisiana: 

Object. — To disseminate information relative to the best methods to be 
used in producing live stock In the cane-sugar and cotton districts of 
Louisiana. The lines to be covered will include beef cattle, hogs, horses, 
and mules, poultry, dairying, and forage crops. . 

Procedure. — The best Information now available regarding live-stock pro- 
duction will be disseminated among the farmers, through demonstrations 
and in other ways, by live-stock specialists. Later, when the results of 
the exr)eriments conducted on the live-stock farm at New Iberia become 
available, this information will be carried to the farmers in a similar 
manner. 
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Lire-Stock Extension Work in Lonisiana— Continued. 

Cooperation. — This work is organized and directed cooperatively by the 
Department of Agriculture and the extension department of the Louisiana 
State University. 

Location. — Throughout the cane-sugar and cotton districts of Louisiana. 

Date begun.— 1914. 

Results. — It is yet too early to report any very definite results. Live-stock 
and poultry demonstrations have been organized In connection with county 
agents to the extent of the facilities of the small corps of men now en- 
gaged In this work. Incidentally, whenever possible, other assistance has 
been given to promote live-stock production, such as taking part in public 
meetings, locating animals for breeding purposes, etc. 

Assignment. — G. B. Nesom, leader of live-stock extension work, under the 
direction of W. R. Dodson. 

Proposed expenditures, /.P/.5-/ff.— $12,500. 

Total, Lire-Stoek Production in Oane-Sngar and Cotton Districts, $60,000 
(research. $47,500; extension, $12,500). 
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Abderhalden pregnancy test ^ cows ^ . . 81 

Aborigines, plants 168 

Abor ti(xi , infectious '. 77 

Absorption, sou 299,303 

Acdlmatiiatlon, plant 134-127 

Add, amino, in cereals and feeding stuffs . . 260, 287 

organic, identification and quantitative 
determination 288 

ph osph oric, extraction 305 

Add-fast bacilli, propagation 76 

Acquisition, forest lands. Weeks law 224 

Act, cotton futures 425-427 

food and drugs 268-296 

insecticide 428-430 

plan t quarsintine 431-433 

See also Law. 

Adaptability, fruit 181,185-187 

Adaptation, crop 124-127,187 

Aeration, soil 303-304 

Aerology 16-18 

Agricultural schools 386-387 

Agrilus beetles 334 

Alaska experi men t stations 379 

Alcohol in food products 288 

Alfalfa breeding and culture 200-201 

diseases 117 

weevfl 322 

Alkali in butter 293 

resistance in plants 161-162, 164 

Almond introduction 197-198 

Altemaria, cucurbit disease 99 

Altitude, Insect phenomena 330 

Analyses, chemical 249, 

256, 257, 260-261, 265, 271, 280, 292, 296 

mechanical, soils 302 

Amino add in cereals and feeding stuffs 266, 287 

Animals, investigations and demonstrations. 32-96 

health, insects affecting 351-3J» 

See also Birds, Cattle, Horse, Mammals, 

Swine, etc. 

Ant, Argentine 328 

Antemortem inspection of animals 34-35,38-44 

Anthrax, immunisation of animals 79 

Aphis investigation and control 318, 

324-325,340-341 
Apparatus, spraying 105,315, 411 

grain grading 142-143 

Appeals, forest 3 

Apple diseases 103-104, 107-109 

insects 312-313 

simp making 2.'>s 

Apricot shot-hole and twig-spot 104 
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Arboriculture, dry land 119-120 

Argentine ant 328 

com weevil 344-346 

Arlington Farm 191-192 

Army horse breeding 66 

Army worm, fall. .*. 321 

Ash insects 333 

plant composition 300 

Asparagus, rust-resistance breeding 115 

Aspergillus, relation to food spoilage i83 

Assistant Secretary, statement of duties 1 

Avocado introduction 196-196 

B. 

BacUlary enteritis, cattle 81 

Bacilli, add-fast, propagation 76 

tubercle 76 

Bacteria in food products, classification 283 

plant 98-100 

soil 120-122 

See also Bacteriology. 

Bacterins, takosis of goats 77 

Bacteriology, animal 32-33,51-52 

foods and drugs 282,428-430 

sofl 120-122 

See also Bacteria. 
Baking studies 247-248 

wheat grades 1 40 

See alsp Flour, Wheat, etc. 
Baking powder, chemistry and manufacture. 281 

Bamboo introduction 197 

Barium, use In sugar manufacture 292 

Bark beetles 332-333 

Bark lice 334 

Barley, malting 248 

breeding and culture 149 

Bean, extracts, vanilla and tonka 279 

soy, insect enemies 322 

breeding and culture 204-206 

composition and utilization 247 

velvet, breeding and culture 205 

Bee culture 346-349 

honey production, statistics 374 

Beef production 60-64 

Beet, sugar, Insect enemies 342-343 

production and status 164-166 

Beetle, cigarette 326 

Pissodes, attacking conifers 329 

timber 332-333 

Berry moth, grape 314 

Beverages, composition 294-295 

B Ibliograph y, botanical science 167 
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Binflers, road 400 

tobacco 159 

Biology, birds and mammals 366-369 

food products 266-267 

Biophysics, plant 143-145 

Birds, diseases 80-81,364-365 

protection, extermination, and studies. . . 360, 
363-364,367-370 ' 

Bison, protection 860 i 

Bitter-pit, apple 107-108 I 

Bitter-rot, apple 108-109 

Bituminous, road material 400-402 . 

Blackhead of turkeys 80-81 

Black-heart, apple.. 101 

Blackleg vaccine, manufacture and distribu- 
tion 90 

BIastophaga,Agcapriflcatk>n 119 

Bleaching, grain 140,278 

Blotch, apple \ 10»=109 

Blueberry culture 189 ' 

Blueberry insects 315-316 

Boll weevil. Se* Weevil, boll. 

Bond^ided road, maintenance 398 

Bookbinding leather, deterioration 250 

Borers, apple, poach, sugar cane, and forest 

tree 312,313,327,333 

Botany investigations 167-170 

Bottling water 284 [ 

Boundary examination, forest 219 ' 

Boys' and girls' clubs, pig and poultry 64, 70 

Boys' club work, general 381-382, 385-386 

Branding ink, meat inspection 34 

Brands, meat inspection 34 

Brandy, composition 294 

Bread making, studies 245-248 

See also Flour. 

Breeding, animal 47,56,59,65-68,70-74,84,89 

crop 117-120, 124-126, 156, 183, 188 

resistance 113,115,161-164 

Bridge construction, road building and main- 
tenance 393,396 

Brine, impurities 285 

potassium extraction 306-307 

Broom-corn breeding and culture 160 

smut 154 

Brown-rot, stone fruits 108-109 

Brown-tail moth 355-358 

Buckwheat breeding and culture 151 

Bud selection, fruit improvement 183 

Buildmgs, dairy 58 

rent. District of Cohimbia 5 

Bulbs, Dutch, propagation and distribution. 190- 

191,209 

Bull-testing asscx;iations 46-47 

Buprestidap, forest 333, 336-337 

Burley-tobacco production 158 

Butter, alkali content 293 

renovated, inspection 49-50 

changes in flavor 51 

By-products, animal 62, 93, 265 

animal, marketing 417 

J) Ian t 2.W , 267-268 



Cabbage disejises 116 

Cactus investigations 20C-207 

CatTein. effect on health 288 
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Calorimeter, respiration, investigations 387 

Cttmphor production 127 

Candy investigations 290-201 

Cane, sirup manufacture 254-255 

sirup production 166 

sugar, district, live-fltock production.. . 434-435 

Canker, apple 103-104 

pigeon 80 

Cannabis indica. physiological tests 289 

Canned foods, investigations 33, 275-276, 283 

Canning methods 276-277 

Caprlflcation, flg culture 119 

Caprifig breeding 119 

Carbohydrate Investigations 254-255, 290-283 

products, food control 26iP-270 

Carbon dioxld, effect on flour 246-247 

■Carbonation, physicochemlstry and engineer- 
ing 280-281 

Carob introduction 198 

Carriage-horse breeding 65 

Casein utilisation 52 

Caterpillar , range 322 

Cattle, beef, extension work in the Southwest. 68 

dairy, production 47,56-57 

disease eradication 76, 77, 87-80, 429-430 

food hivestigations 259,286-287 

tick pests 83,91-92,351 

See also Cow, Bull, Dairying, etc. 

Cavalry-horse breeding 66 

Cerambycid®, forest 333, 337 

Cereals, chemical studies 243, 246. 261 , 266, 282 

diseases 153-155 

insects 317-321 

productton 147-153 

See also Barley, Rye, Wheat, etc. 

Cerebrospinal meningitis of horses 75 

Certification, pedigreed animals 73-74 

seed potatoes 114 

Chalcis, alfalfa seed 321 

Chayote Introduction 107 

Cheese, Cheddar 53-54 

factory investigations and extension 48-40, 

52-54 

soft 53 

Swiss.: 53 

Chemotropism, boll weevil 260 

Chenopodium, oil, toxicity and pharmacol- 
ogy 28 i 

Chermes, bark lice 3S4 

Chestnut, physiological study in relation to 

blight 131 

Chicken flea..., 353 

China, northwestern, plant explorations 194 

Chinch bug 318 

Cholera, fowl 80 

hog 85-86,88 

Cider concentration 258 

Cigar-tobacco productton 157-158. 160 

Cigarette beetle 326 

Citrates , pharmacological action 280 

Citrus-fruit breeding 119 

by-products, utilieatfon 267-268 

composition 275 

diseases 107 

insects 345-346 

sweatfaig 275 

City marketing and distributwn 415 
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Claims, forest lands ai»-220 

Claaslflcatkm, forest land, sou 310 

forest land, for settlement 222 

insect 349 

road rocks 400 

Climate, forest insect 320 

plant composition 243-244 

relation of forests 226 

relation to forest growth 234 

Climatology 18-16,18-^1 

Close breeding, animal 50 

Clothing, stady 388 

Clover culture 201-202 

diseases 117 

Insects 322 

Club work, boys' and girls' 381-382, 385-386 

Codling moth 313 

Coffee, study 280 

Coleoptera, forest 337 

Colleges, cooperative demonstrations.. 380-381,383 

Ccklorado potato beetle 330 

Colors, food, effect on health, etc 279,290 

Communication, rural 422-423 

Community development in dairying 45 

Compilation, food and drugs data 268 

Composition, drugproducts 206 

grain during deterioration 142 

inorganic, soils 300 

Computation, forest field measurements. . . 228-220 

Concentration, low-«rade phosphates 306 

Concrete, road work 401 

Conduit, water for irrigation 405-406 

Congressional seed distribution 206-200 

Conifers, lepidopterous insects 320 

Contagious mammitis, cows 78 

Contract supplies, tests 260 

Convicts, labor utilization, road manage- 
ment 30(«01 

Cooperation, dairy extension 46 

agricjiltural colleges, demonstration 

work 380-386 

other departments, tests and analyses. 260-261 
plant-industry projects 111, 113, 143-144, 181-182 

purchasing and marketing 413, 416 

State forest administration 217 

State, officials, foods, and drugs 268 

Cordial, composition 205 

Com, composition, effects of storage and 

transportation 287 

culture 126,155-157 

bisects 318-310, 344-345 

smut 154 

Corriedale sheep, adaptability 71 

Cotton, culture 124-126, 164, 177-178 

diseases 112-113 

handling and marketing 412-413, 

418-422,425-427 

insects 323-325 

plant compounds, chemotropism of boll 

weevil 260 

region, live-stock production 434-435 

seed distribution 20S 

County agents, cooperative demonstiatlon 

work 46,381-385 

highway systems, etc 301- 302, 394-396 

Cow, dairy 46-47,57-58 

Cow-testing assoclatons 46-47 

98654—15 30 
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Cowpea, culture 204 

diseases 113,117 

bisects 323 

Cranberry diseases 106 

insecte 315-316 

Crawfish control 366 

Cream, ice, manuftusture and handling 50 

Creamery investigations and demonstra- 
tions 48-40,52 

Credlt,rural 422-423 

I Crop, culture 113-120, 

124-120, 134-136, 147-166, 171-102, 104-207 
composition, environmental influences. 243-246 

term economics 6-7 

Report, Monthly 372 

statistics 372-376 

Crown-gall, plant 103 

Crucif er , Insects 340 

Cucumber diseases 1 15 

See alto Cucurbit. 

Cucurbit diseases 00-100,115 

insects 341-342 

Culture, crop problems .... 120-121, 157, 181, 185-186 

Currant Insects 315-316 

Currency imper t ests 261 

Customs, irrigation 406-407 

Cutworm, com and grass 317-318 

D. 
Dairy products, composition and control. . 270,203 

products, marketing 410-420 

Dairying, investigations and demonstra- 
tions 44r^0,88-80 

See also Butter, Cattle, Cheese, Milk, etc. 

Dasheen introduction 106-107 

Date culture 118,123,100 

Deciduous-fruit Insects 312-316 

Demonstrations, cooperative 380-386 

CO t ton standards 420-421 

crop problems HI, 120-121, 164-165, 210-211 

livestock 46,01-02,253-264 

marketing and rural organization 424 

national paries. Insect control 335 

road manafrement 303 

Denaturing, commercial eggs 277 

Dendrology' 225 

Denitrifying bacteria 122 

Deterioration, plant products 131, 138-139, 142 

Diabrotica balteata, control 31»-320 

Diarrhea, fowl 80 

Dletetks, study 388 

Digitalis, physfological tests 280 

Dips, animal parasite treatment 83,00-01 

Diphtheria, avian 80 

Diptera, insect control 317,338 

Disease, animal 60,74-01 

gamebhds 360,464-365 

honeybee 348 

mosaic, insect transmissfon 326 

plant 08-117,153-155 

Disinfectants, animal-disease control 90-91 , 93, 95-96 

DistilUtion, wood 238.251-253 

District foresters, statement of duties 212 

Dockage, grain 141 

I Documents, distribution 371 

Domestication, plant 183, 1 88 

1 Dourine control -^ 75,89 
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Draft horses, gray, breeding 66 

Drainage, land 407-411 

Drinks, nonalcoholic, composition 294 

See aUo Beverages. 

Drought resistance, plant 162-163 

Drug control 271-272, 296 

** culture 127-129 

Drying, egg product 263 

grain, artificial 139 

seed com 157 

Dry-land arboriculture 119-120 

larming stations 171-175 

ranch fruit garden 181-182 

Duck, wild, disease 364-365 

Dust explosions, cereal 261,411 

Cye, lac, effect on health 289 

E. 

Earthquakes 17 

See alio Seismology.! 

Economic biology 363-366 

Economic botany 167-170 

Economic entomology 328-336 

Economics, farm 6-8 

home 887-388 

Education , rural 423 

Egg improvement and incubation 68, 60 

marketing and'handlhig 262-264, 277 

Egyptian-cotton breeding 164 

Electrochemistry, fruit Juices, etc 281 

Electrocul ture 145 

Elk, winter refuge 361 

Enameled cooking utensils 279-280 

Engineering, carbonation process 280-281 

forestry problems 223-224 

rural problems 393,399,402,411 

Ensilage , po tato 267 

See alto Silage. 

Enteritis, bacillary , affecting cattle 81 

Enteiohepatitis, infectious , turkey disease. . . 80-81 

Enterprise, farm 8 

Entomology, Investigations 311-358 

Entry, imported plants, control 431 

survey, homestead claims, national for- 
ests 221-222 

Environment , influence on plant growth 156, 

181,186 

effect on plant composition 243-246 

Enzyms, oxidizing, relation to plant diseases. 130 

Epidemic tree diseases 112 

Equipment, farm 8 

household 388 

Irrigation appliances 405 

laboratory and field 133-134 

Ergot, physiological tests to determine qual- 
ity 289 

E rosion , forest lands 234 

soil 302-303 

Estimates, crop 372-374 

Euvitis, American, culture 180-181 

Evaporation, measurement 17, 19, 162 

Exchange , national-forest land 222-223 

mycologlcal 101 

Exemption, meat inspection 36-44 

Exhibits, agricultural 2-3,85 

Experiment Station Kecord 378 

Experimental gardens 192 
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Exploration, foreign, plant 193-194 

Exportation, live stock 93-94 

Exports, fiarm products, etc. , statistics 376 

food-products testing 282 

grain 137-138 

tobacco 158 

Express, marketing 416-417 

Extension, college oooperotioa 380-381,383 

marketing and rural organization 424 

live-stock production 63,434-435 

See also Cooperation, Demoostratian, etc. 367-358 
Extract, flavoring, preparation and analy- 
sis 259,274 

F. 

Fabrics, waterproofing 254 

Factory, cheese, investigations and demon- 
strations 48-49 

Fann, Arlington 191-192 

accounts 8 

drainage 406,410 

economics 6-8 

experiment, dairy and animal hus- 
bandry 56^7,73 

management 6-11 

management demonstrationB 386 

organization 8-10 

products, statistics 373,378 

testing, Indian reservations IIS 

Farmers' cooperative demonstrationa 380-386 

Farming, dairy 44-47,56-69 

Fat, composition 273-274 

Feed production for dairy herd 57 

Feeding, anhnal 64,66,64-65,67,84 

grain, sound and unsound 141-142 

habit, gipsy moth 356 

Feeding stuffs , deterioration 282 

Feldspar, potash production 305 

Fermentation, plant 131-132 

Fertility, sou 123-124 

Fertilizers, early application, plant growth 

and composition 243 

nitrogen determinations, etc 301, 304-307 

soil 124,187 

Fever, Malta , affecting goats 79 

swamp, affecting horses 78 

tick eradication 350,351 

Fiber-plant investigations 134-136 

Field-crop insects, Southern States 323-328 

Field experiments, road work 403 

Field stations, cereal 151-153 

See dl»o Stations. 

Fig, caprification 119 

FiUer-tobacco production 159 

Fire, forest, protection 213-214 , 216 

forest, relation of insects 330-331 

Fire^ured tobacco production 158-160 

Fire-killed timber, deterioration through 

fungi UO 

insect damage 331 

Fish handling and utilization 264-266 

Flat-headed borer, affecting timber 333 

Flavoring extracts, preparation and anal- 
ysis 259,274 

Flax-plant producUon 134, 150-151 

Flea, chicken 35S 

Flood-warning service . . . .^^^ -. 13, 15, 1*41 
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Floriculture 190-191 

Flour, wheat, influence of stiKiking and 

shocking on composition 245-248, 278 

Flower-eeed production 188 

distribution 208 

Flue-cured tobacco production 159-160 

Fly investigations and control 317, 352-355 

8u ai$o distincthre names; as, Horn fly, 
Horsefly, House fly, Mediterranean fruit 
fly. Stable fly, etc. 
Foliage, action of insecticides and fungicides. 256, 

428^30 

Food and drugs act, enforcement 268-296 

Food, composition studies, etc 242, 

258,262,269-271,273-280 

control 269-271 

home use, study 388 

Forage, composition, utilization, etc . . . 259, 266, 282 

crop production 200-207 

diseases 113,117 

importations, inspection 93 

Insects 321-323 

poisoning of horses 75 

taxonomy 170 

Forecasts, crop 373 

weather 13fl5, 18-31 

Foreign seed and plant introduction 192-200 

Forest appeals 3 

insects 328-338,358 

national 212-240 

patholofry 109-112 

products, statistics 376 

reserve, land classification 310 

road construction 396-397 

Forestatlon 225-226 

Forester, statement of duties 212 

Forestry management, private 217 

Fowl diseases 80-81 

wild, distribution 370 

Freezing, food handling 258,263.264 

Frost injury, fruit trees 105 

Fruit breeding 119,183 

diseases 102-109 

foreign, statistics 376 

insects 312-316,345-346,354-855 

introduction 195-200 

production and improvement 179-183 

* spray toiddty 256 

storage and transportation 130, 178-179 

systematic studies 184 

utilization 184-185,257 

Fumigation, seed com 157 

Fungi, Identification 101-102 

parasitic an chinch bug 318 

parasitic, physiological study 131 

Fungicides, efllcacy tests, etc 95^)6,256,428-430 

Fur-bearing animals, rearing 364 

Fusarlum, monograph 116 

Future markets, cotton 425 

G. 

Game preservation 359-362 

Onrbaga utilization for swhie feeding 77 

utiliiation for making fertilizer 306 

O arden , experimental 192 

fruit, dry-land ranch 181-182 

Insects 343 



Pag*. 

Gardening, landscape 190 

Gases, forest-tree injury 110 

Geography, farm prices, statistics 375 

forest maps, etc 214 

Germination, physiological study 131 

Gipsy-moth control 355-358 

Girls' and boys' clubs, poultry 70 

Girls' club work, general 382-383,385-386 

Glanders, horse 7J^80,90 

See alto Mallein. 
Gluten, effect of vacuum on characteristics . . 247 

Goat breeding 72-73 

diseases 77,79 

faisecticidas and fungicides 429-430 

Goiter, kids and lambs 78 

Gossyphim herbaceum, compounds, study. . 260 

Grades, grain 136-137 

Grading farm products 414 

naval stores 296-297 

G rain composition, analysis, uti> izatlon, etc. . 244- 
245,250,269,286-287 

culture 147-163 

dipterous insects 317 

diseases 153-155 

fkrm stocks, statistics 373 

marketing 418 

See a2w Cereals. 

Grape, composition of Juice 258 

culture 179-181 

diseases 106 

insects 314 

Grass culture 203,204 

seed distribution 208-209 

systematic studies 168-169 

Gray draft horse, breeding 66 

Grazing, range management, etc. . . 218-219,231-232 
Greenhouse construction and management. . 191 

firult'insects 346 

Grossulariaceffi, classification 170 

Growth, plant, chemical, and physical fac- 
tors 242-243 

plant, soil-moisture relation 144 

timber studies 227 

Grub, white 320 

Guam experiment station 380 

Guinea fowl, production 69 

Guinea pl^, inbreeding 59 

H. 

Hair importations, inspection 93 

Hairless pigs, investigation 78 

Harness, leather, tanning methods 250-251 

Har\'esting dates, statistics 374 

Hawaii, animal-disease control 90 

experiment station 379 

fruJt-fly, control 354 

Hay importations, inspection 93 

effect of rain on constituents 245 

marketing 418 

Health, animals, insects affecting 351-353 

man, Insects affecting 350-351 

Heather, economic monograph 160 

Hemorrhagic septicemia, cattle. Immuniza- 
tion 78-79 

Hemp fiber production 135 

Henequen fiber production ^^^ t 134 

.,ized by Google 



442 



PROGR.'VM OF WORK FOB FISCAL YEAR 1916. 



Page. 

Herbaceoas plants, distribution on national- 
forest ranges 230-281 

Herbarium, pathological 100 

Heredity, com 156 

Hessian fly 317 

Hibernation, chincb bug 318 

Hickory insects 382 

Hide importations, inspection 83 

Hog parasites 82 

See also Pig, Pork, Swine, etc. 

Holsteln breeding 47 

Home demonstration work 382-383, 387^388 

Homestead settlement, national forests 220-221 

Hcney, pure and adulturated 290 

Honeybees, statistics 374 

Hop-improvement work 128 

Homfly 352-853 

Homworm, tobacco 320 

Horse breeding and feeding 64-67 

diseases 76,87-88,90 

See also names of diseases; as, Glanders, 
Mange, etc. 

insecticides and fungicides 42{M30 

Horsefly 352 

Horticulture, investigations 186-191 

Host, mycologioal index 101 

House-fly control 33,265,350-^1 

Household study 388 

Huckleberry insects 316-316 

Humus, soil fertility 123 

Hurricane warnings 14, 18 

Hydrogenation, effect upon oils 274 

Hygrometer, for measurfaig soil moisture 308 

Hymenoptera, forest 337 

I. 

Ice cream, manufacture and handling. 50 

Idaho wood distillation 252 

Identification, insect 349 

plant 101-102,16^170,184 

Illustrations, publications 371 

Importation, grain 138 

Injurious animals 360 

live stock 37-44, 73-74, 92-96 

seed 147 

Imported tree diseases 112 

I mports, farm products, etc. , statistics 376 

Improvements, roads, trails, etc., in national 

forests 214-215 

Inbreeding, animal 69 

Incubation, egg 69 

Index, grass introduction 168-169 

Indexbig, publications 371 

Indian reservations, horse breeding 67 

testing forms 118 

Indicator, native vegetation 162-163 

Information, agricultural, dissemination 2 

See also Instruction, Lectures, Publicity, etc. 

Ink, branding, meat inspection 34 

Inoculation, hog cholera 88 

legume 120-121 

Insecticide tests, analyses, etc 95, 

256-256, 272, 316, 367, 428-430 

iMects, forest 216,328-338 

investigations 311-358 

meat inspection 33 



Inspection, bacterial cultures, field work, 

soil surveys 300 

field work, food and drugs act 272-273 

laboratory, meat 34,S7 

livestock 34-35,38-44,92-94 

market, meat SO 

meat 3^-14,81-82 

insect control 351 

moth control 358 

personnel 2 

post-mortem, animals slaughtered 35,38-44 

potato 114,432 

quail 360 

renovated butter 49-60 

road work 395-<00 

shellfish areas 266-2fl6 

Institutes, farmers' 386--3S7 

Instruction, agricultural schools 386-387 

insect control in national parks 335 

students in highway engineering... 383,399,408 
See alio Colleges, remonstrations, Educa- 
tion, etc. 
Instruments: 

roads 401-108 

soil, physical investigations 302 

weather 12,15 

Insular-experiment stations 37&-380 

Insurance, rural 422-428 

Intoxication, spoiled food 283 

Introduction, plant, foreign 192-200 

Inventory, plant introduction 192-188 

Invert sugar, manufacture and composition. . 298 

Irrigation, live-stock production 02 

water-disposal problems 404-407 

western agriculture 175-178 

Isoptera, forest 338 

J. 

Jam, manufacture and analysis 291 

Japanese plum disease 108-109 

Jelly, manufacture and analysis 291 

Johne's disease, cattle 81 

Jotntworm 320 

Jonathan fruit-spot, apple 107-108 

Jujubes, Chinese, introduction 198 



Karakule-sheep breeding 

Kelp, potassium extraction 

Kids, goiter ■ 

KJeldahl method, nitrogen determfaiatJon.. 



72 
304 

78 
288 



Labor, convict, road management 990 

Laboratory, chemical, soils 801 

dairy research SO-64 

drug plant 128-129 

equipment 133-134 

forest products 280-238 

grain standardization 142 

meat inspectJon 34 , 37 

moth research 355-357 

plant pathology 98-100 

food and drug 272-273 

seed testing 145-146 

Lac dyes, effect on health., 
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Lambs, goiter 78 

Land, drainage 407-411 

forest 219-224 

forest, classifloatlon 222,310 

logged-off, clearing and utilization XI 

Landscape gardening 190 

Larve, coleopterous 33S 

house fly, destruction 255 

Latitude, Insect phenomena 339 

Law, cotton futures 425-427 

food and drugs 268-296 

game 350-362,860-370 

hisectidde :. 42&-430 

migratory bird 369-370 

national forest 212,224 

plant quarantine 431-433 

stock shipment (28-hour) 94 

water disposal 406-407,409 

Weeks, forest-land acquisition 224 

Lawn-grass seed, distribution 208-209 

Lead arsenate, foliage injury 256 

Leafhopper, sugar beet 342 

Leather, chemical technolofy ^49-251 

Leaves, manurial value 245 

Lectures, road management and maintenance 393, 

395-396 

Legume bacteria 120-121 

Lepidoptero, forest 329,337 

Librsry work 13-14, 97-98, 228, 242, 311, 377 

Lice,pJant 312,318,334 

See aUo Aphis. 

Light, effect on plant growth 243 

Lightning injury to trees in relation to insect 

injury 330 

Lily, pond, diseases 98-09 

Liming of Imlls 301 

Liquors, distflled, analysis methods 295 

Litchl hitjoduction 197 

Little-peach investlgatiom 103 

Live-stock production, Louisiana 434-435 

See alto Stock, live. 

Loggad-ofl land, clearing and utilization 11 

Lumber-industry, studies and statl3tic3. . . 234-236 



Macaroni, relation of wheat varletias to grades 246 

Machinery, spraying 105,315,411 

Malaria mosquito 350 

Mallein, manufiicture and distribution 90 

testing of horses, for glanders 87-88 

See alto Qlanders. 

Malnutrition, truck crops 115 

Malt beverages, composition 295 

Malta fever , affecting goats 79 

Malting barley, analyses 248 

Mammals, protection, extermination, and 

studies 360,36^-363,367-368 

Mammitis, contagious, cows 78 

Management, farm 6-11 

forest 226 ' 

range, nattonal-forest 218-219 

road 389-393 ^ 

Mange mites, treatment with dlp3 83 , 

Su alto Scabies. 

Mango introductfon 196 ; 

d, American grasses 168 ! 



Page. 

Manufacturing, dairy 4*-50, 50 

Manure, house-fly control 350 

value of leaves 245 

Map drafting, soil 309-310 

Maple products, manufacture and analysis. . . 290 
Market egg. Improvement 68 

publlc,'meat Inspectfon 36,3&-44 

terminal, grain handling 137 

Marketing and dlstrlbutfon 413-420, 424 

Marmalade, manulacture and analysl j 291 

Marsh, tidal, drainage 410 

Materials, road 390-403 

Meaales, meat inip3ctlon 81 

Meat hispectfon 32-44,81-82 

canned, effect of long storage 33 

marketmg 417 

Meat-product estabLLihments, Insect control . . 351 

Mediterranean fruit fly 354^355 

Melon culture and handling 185-188 

Insects 341-342 

Metabolism, dairy cows 57-58 

Metals hi food, determinatfon 274 

Meteorology 1^,16,18-31 

Mexico, economic botany 167-168 

Microanalysis, food and drug 283-284 

Microbfology, food and drug 270-271, 282-283 

Microchemlstry , food and drug 270, 283-284 

Mlgratton, bird 368-370 

Migratory-bird law 360-370 

Milch-goat breeding 72-73 

Mlldewprooflng fabrics 254 

Mileage, road, statistical data 389 

MUItary-horse breeding 66 

Milk investigations and demonstrations 51-52 , 

54-55,5»-59 

Inspeetfon and analysis 270,298 

watering 298 

Mill explosions, cereal 261,411 

products, chemical studies 246-247 

Milling value of wheat 140 

Mineral, soil constituents 299-301 

Mining timber, decay 110 

Minor cereals, culture 151 

diseases 155 

Mistletoe, relation to insect attacks on host. . 334 

Mite, mange, treatment with dips 83 

Mixing grain 140 

Moisture, grain, electrical determination 144 

Molasses, manufacture and analysis 254-255 

Molds, phsrsiological study 131 

toxicity in food spoilage 283 

Monthly Crop Report 372 

Monthly Weather Review 14 

Morgan-horse breeding 65-66 

Mosaic disease, tobacco, insect transmission. . 326 

Mosquito, malaria 350 

Moth species, study and control 313, 

314,327,338-339 
See alto disUnctlve names; as. Brown-tall, 

Codling, Gipsy, etc. 

Movable schools 386-887 

Muck soils, drahiage 407-406 

truck-crop adaptation 187 

Mucorlneae, toxicity in food spoilage .-. . . 2^3 

Mule raishig and feedhig 64-65 

Muscadine-grape culture 180 
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Mutton-sheep, breeding 72 

Mycology, cereal products, spoilage 282 

host index 101 

N. 

National forests, disease survey Ill 

ix^urious animals — 365 

road construction 396-397 

See alio Forest. 
National parks, insest-control instruction. . . 335 

National Zoological Park, disease studies 75 

Native races , economic botany 167-168 

Naval stores , standardization 296-297 

Navy butter and meat Inspection. . . 36, 38, 41-43, 50 
Nematode, plant diseases and technological 

studies 116,132-133 I 

Nitrifying bacteria 120-122 

Nitrogen determination 266, 271, 288, 301 

fixation 120-122,304 

See also Legume. 

Nomenclature, fruit and vegetable 184, 189 

Nonbituminous road material 401-402 

Nursery, forest, diseases HI 

deciduous fruit, insects 316 

forest, practice 225 

fruit 182 

ornamental trees and shrubs 170, 191 

products , quarantine for moth control ... 358 

Nut culture 182 

diseases 104 

foreign, statistics 376 

insects 314 

introduction, pistache 199 

Nutrition, plant 122-123 

O. 
O at culture 148 

diseases 154-155 

Occupancy trespass national forest lands 221 

Oil, composition, utilization, etc. . . 27^-274, 277, 288 

vegetable, culture 128 

whale, hydrogenated, food use 267 

Onion insects 339-340 

Orange, composition 275 

Orchard culture 181-183 

diseases 102-106,107,109 

insects..... 312-316,345-346 

Organic chemistry, food analysis 287-288 

Organisms, soil 121-122 

Organization, farm 8-10 

rural 422-424 

Ornamentals, classification 170 

diseases 109 

Ostrich production 69-70 

Overflowed lands, drainage 410-411 

Ox warbles 353 

Oyster handling and utilization 265-266, 283 

P. 

Pahnculture 123,126,199 

Papaya introduction 200 

Papermaking 161,238,251,261 

Parasites, relation to insect control . 316, 333, 355-357 

Parcel post, marketing 416-417 

Parks, ornamental plants 190, 199 

national, insect-control instructions 335 

national, road construction 397 

Pasture management 203 



Pftte. 

Pathology, animal 09,74-^1 

plant i»-ii7 

Pea aphis 34&-ail 

Peach diseases 108-104, lOfr-109 

insects 313 

Peanut production and utilization. 187 

Pear blight 102-103 

Peat soils, drainage 407,408 

truck-crop adaptation 1«7 

Pecan insects 314 

Pedigree, animal, certification ra-74 

Penicillium, relation to food spoilage 282 

Pepper, red, culture 127-128 

Persian-lamb fur production. 72 

Persimmon introduction 196-199 

Pharmacognosy investigations, foods and 

drugs 285-286 

Pharmacology investigations, foods and 

drugs 288-290 

Phosphate production 299-300, 305-306 

Phylloxera, grape 814 

Physlcochemistry investigations, foods and 

drugs^ 280-281 

Physics, soil 302-304 

thnber 236-237 

Physiological diseases, fruit 107-108 

plant 117-120, 129-132, 161-1 W 

Pickle worm 841-i342 

Pig clubs, boys' 64 

Pigs, immature births 78 

Pigeon canker 80 

Pissodes beetles attacking conifers 329 

Pistache introduction and culture 120, 199 

Plant introduction 192-200 

lice 812,318 

See also Aphis. 

plant-industry investigations 97-211 

quarantine act 431-433 

Planting, forest 296 

time, statistics 374 

Plum diseases 108-109 

Poisoning, animal 75,81,85 

Poisonous plants, botanical studies 139 

plants on national-forest ranges, eradica- 
tion 233-234 

plants, stock losses 85 

sprays used on fruits 106,100 

Pollination, orchard fruits 103 

Pomegranate culture 163-164 

Pomological investigations 178-185 

Pond-lUy diseases 96-00 

Population, agricultural element, statistics . . 876 

Pork production 00 

Porto Rico Experiment Station 879-^80 

Post OflSce Department, tests of foods, drugs, 

etc 300 

Post-road construction 391,397-309 

Post-mortem inspection of meat animals.. 35,38-44 

Potash , feldspar utilization 303 

Potassium, extraction 304, 306^307 

Potato culture 188-189 

d iseases 113-115 

insects 338-339 

inspection for powdery scab 432 

utilization 257 

Poultry feeding, breeding, etc 67-70, 80-81 

marketing and handling 262-264 
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Powdery scab, pototo 113-114,432 

Power, water, national for«8t8 223 

Poz,blrd 80 

Practloe,farm &-11 

Pregnancy, abdcriialden test, oows 81 

Prwerves, analysis and manofuctuie 291 

Products, forest, insect Injury 331-332 

Proso production and improvement 151 

Protection, forest 213-214,227,231-232 

Protein, vegeteble, oomposltlan. 266 

Protozoa parasitic on animals 82-^ 

PublicatioDS, departnunt 371 

Pumping machinery, irrigation 404-405 

Pmchaslng, cooperative, farm products 413 



QtiaU, inspection and quarantine 860 

Quarantine, live stock 88,92-94 

moth control 358 

plant 431-433 

quafl disease 360 

Qnaxiy products, Inspection and quarantine, 
moth control 358 



Rabies In animals 74-75 

Radlatlfln, solar 16,18,162 

Rain, effect on constituents of hay 245 

Ramie fiber production 135 

Ranch fjruit garden, dry land 181-182 

Range cateipfllar 322 

Range, crops oomiHMition 259 

forest 21»-219, 229-234 

improvement 1 67 

management 206 

Rare seeds, distribution 209-210 

Redamation projects, crop production.. . 172-174, 

175-177 

demonstrations 210-211 

soil dassiflcation 309 

Record, Experiment Stetion 378 

Recording crop stetistics '.. 375^76 

Red spider, cotton 325 

Reforestetion 217 

Refuges, game birds and mammals 360,361 

Refuse, kitchen, utilization for swine feeding. 77 

utilization for making fertilizer 306 

Reseeding, national forest 229-230 

Reservations, bird and mammal 360 

Indian, horse breeding 67 

testing farms 118 

Rhlzopus, toxicity in food spoilage 283 

Rhodes-grass culture 204 

Rice, composition 286-287 

diseases 155 

handling and storage 141 

insecte 327 

production and Improvement 149-150 

Right of way, national forests 221 

River and flood warnings, etc 13,15,18-31 

Roads, construction and repair, national 

forests 223-224 

public 389-411 

Root-Pot, fruit trees 104 

Rootworm,com 318-319 

Rosaceous fruit breeding 183 

Rosin production, analysis, etc 252-253, 271 



I Paie 

Rote,fruit 106-108 

Round-headed borer 333 

Roundworm, sheep 82 

Rmw>iT, drahiage 409 

Rural engineering 411 

Rural organization 422-424 

Ruste, plant 115,153-154 

Rye, diseases 155 

production and improvement 151 

S. 

Salt, determination of impurities 285 

Sanitotion, dairy 54-55 

Saponins, effect on health 267 

Sardine industry, study 277-278 

Saoerkrant manufacture and composition. . . 278 

Soab, powdery, potato inspection 432 

stonefruits 108-109 

Scabies, animal, eradication and control. 88,87,90 

Schools, agricultural 886-387 

Soolytid beetles 882-833,836 

Screw worm. 852 

Sea foods, new, utilization 265 

Seed, adulteration 146-147 

beet, sugar, production 165-166 

cleaning 209 

oorn, selection -157 

• cotton, marketing 418-419 

distribution 207-210 

flower and vegetable, production 188 

forest tree 225,329 

introduction 192-200 

marketing 418 

testing 146-147 

Seismology 17,19 

Semolina, relation of wheat varieties to grades 246 

Septicemia, hemorrhagic, cattle 78-79 

Serum, dLvase control 75,80,86,94-96 

Settlement, homestead, national foresto.... 220-221 

Shade-tree diseases 109 

hisects 835-336 

See alto Forest insects. 

Sheep breeding 70-72 

diseases 82,87 

Insecticides and funglddee 429-430 

Shellfish handling and utllizaticc 265-266 

Sherry , composit ion 294 

Shot-hole, peach and apricot 104 

Shrinkage , grain 139 

Shrubs , d iseases 109, 170 

hardy, insects affecting 335-336 

Shrubby plante, distribution on forest 

ranges 230-231 

Silage, dairy, investigations 54,57 

Silviculture 215-217,225-229 

relation to gipsy-moth control 358 

Sirup, manufacture 254-255,258,291 

sugar cane, production 166 

Sisal fiber production 134 

Small-f nilt d iseases 1 06 

Smu ts , cereal 154-155 

Sod webworm 320 

Soil, bactoriologys 120-122 

fertility 123-124 

relation to plant composition, ete. . 243-244, 256 

taivestigations 29frn310 

Soil moisture and soil solutions /O. f . 144 

.,„,..„., Google 
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Solar radiation 16 

Solicitor, statemant of duties 1 

Sorghum production and improvement — 150, 202 

sirup, manuCacturB 264 

smut 154 

vinegar, composition 255 

Soy-bean insects 322 

See alto Bean, soy. 

Spider, red, cotton 325 

Spot, fruit 107-108 

market, cotton 425 

Spraying, orchard diseases 105, 108-100 

orchard insects 315, 348 

Sprays, toxicity 256 

Squirrel , ground , destruc tion 365 

Stable fly 352 

Standardization, cotton 420-422, 426-427 

foods and drugs 260,287 

grain 136-143 

market 414 

naval stores 296-297 

testing methods, road materials 402 

vegetables 188 

Standards, ootton 42(M22,426-i27 

com 136 

food 269 

Staroh, manufacture from potatoes 257 

Stations, experiment. Insular and State 378-380 

field, plant industry 151-152, 171-175 

meat iDspeotion 38-44 

weather 12-13,19-31 

Stigmonosc, apple, relation of insects 313 

Stock, live, animal -husbandry investiga- 
tions 60-64,88 

live, farm economics 7 

feed analyses, etc 257,260 

insects affecting 351-353 

marketing 417 

production in Louisiana 434-435 

range handling 232-233 

statistical data 374 

See alao Animals. 
Storage, cereals, chemical and physical 

changes 13&-139, 142, 244-245, 287 

flour, effect of carbon dloxld and of 

vacuum 246-247 

fruits 130,178-179 

marketing problems 415-416 

meat, bacteriological changds 33 

poultry and eggs 262-264 

vegetables 130,185 

Stored-product insects 343-344 

Storm-warning service 18 

See also Forecasting. 

Strawberry, distribution of plants 209 

handling and storage 178-179 

Stream flow, relation of forests 226 

Street trees, introduction 199 

Strontium, use in sugar making 292 

Subtropical fruit diseases 107 

Sudan-grass culture 203 

Sugar, crop plants, insects affecting. ... 327,342-343 

in temational data 376 

invert, composition 293 

plant investigations 164-166 

Sullys Hill game preserve 361 



Pate. 

Sulphur, forest-tree injury 110 

Sun-cured tobacco production 150-160 

Surplus Ikrm products, statistics . ^ 876 

Surveys, beekeeping 349 

biological 350-370 

entry, homesteads on national forests. . 221-222 

firm 7 

forest disease Ill 

market 413^14 

soil, detail and reconnoissanoe S07-310 

Swamp, fever, affecting horses 78 

land drainage 41 1 

Sweating citrus fruit 275 

Sweet-potato diseases 114415 

Swine, boys' club work 64 

diseases 82,85*«^ 

feeding 77 

production 60,78 

Swiss efaeeee,manufBcttu-ing methods 53 

Systematic botany 160-170 

Systematic entomology 336-338 

Systematic horticulture 180 

Systematic pomology 1S4 

T. 
Table refuse, utilization for swine leeding ... 77 

utilization for making fertilizer 306 

Takosis of goats 77 

Tanning hivestigations 249-251 

Tartrate, pharmacological action 280 

Tea culture 127-128 

Technology, agricultural 133-134 

Thrasher explosions 261,411 

Tlck,catUe 83,91-92,850-851 

TiUage faivestigaUons 152-158,207 

Timber, decay 110 

• national forest, use, protection, etc 215-216 

insects 831-333 

See aito Forest insects. 

Timothy culture 203 

Tin, pharmacology 288-280 

Tobacco insects 326-327 

production 99, 157-100,208 

Tomato products, decomposition 2S4 

Tonka-bean extract, composition 270 

Toxicity of molds, sprays, disinfectants, etc . . tt^ 

96,256,283,288 

Toxicology of lac dyes in foods 289 

Traction tests, road 403 

Trade, international, statistics 375 

Traffic, highway census 392-383 

Transportation, fish 364 

ftuits 178-170 

grain 133-130 

livestock 86-^,04 

marketing problems 415-416 

oysters and other shellfish 266 

pioultry and eggs 262-264 

small fruits, diseases 106 

vegetables 185 

Treasury, tests of products under tariff act, 

etc 260-261 

Tree, diseases 109-112 

forest studies 227 

ornamental, classiflcatioo 170 

introduction 190 

planting 100 
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Tnspass, timber, national forests 21^316, 221 

TrichinoslB, meat inspectkn. 81 

Tnick-orop diseases 113-117 

insects 33»^43 

production 186-188 

Tubercolin testing of cattle 76,87-89 

Tuberculosis, animal 76,80,83-84,88-80 

Turf soils, diainage 407-406 

Turkey diseases 60,80-81 

production 60 

Tuipentlne production, analysis, etc 2S2- 

253,271,280 

Twenty-elght-honr law, enforcement 94 

Twig-spot, peach and apricot 104 

U. 

X7do introduction 196 

Use, iree, natlonal-fdrest timber . ^ 216 

Utlli»tion, fruit 184-185,257 

vegetable. 189,258-250 

V. 

Vaccine, blackleg, manufacture and distribu- 
tion 90 

Vacuum, effect on flour 247 

Vanilla extract, composition 279 

Variations, permissible, drug products 296 

Vegetable diseases 113-117 

insects 338-343 

introduction 196-197 

production 128 

seed distribution 206 

storage and transportation 130,185 

utUiiation 189,268-269 

Vegetation, indicator value 162-163 

Velvet-bean culture 205 

Vetch culture 206-206 

Vinegar, composition 265, 273 

Vinifera-grape production 179,180 

Viruses, control of manufacture, etc 94-96 

Vitality, seed 146 

Viticulture 170-181 

Volume measurement, f<)iest trees 227 

W. 

Wages, farm, statistics 374 

Warbles, ox 353 



Pais. 

Warehousing, cotton 420 

Wastes, utUisation 249,269 

dairy, sewage disposal 62 

fertUlter value 306 

Water, analysis, methods of bottling, etc 260, 

284-286 

irrigation use 404-407 

power, national forests 223 

Waterproofing, farm fabrics 254 

Wax , production by bees 348 

Weather forecasts, warnings, etc 12-31 

Weather Review, Monthly 14 

Webworm, sod 320 

Weed eradication 207 

Weeks law, forest-land acquisition 224 

Weevil, boll, chemotropism study 260 

com 344-346 

cotton 124-126,322-334,327 

Whale oil, hydrogenated, food use 267 

Wheat, bleaching, effect on quality 140, 278 

composition and quality. Influence of 

environment 244-348 

diseases 163-164 

mill products 346 

milling and baking tests 140 

production and Improvement 147-148 

White diarrhea, fowl 80 

White grub 330 

Wilt, cotton and cowpea 113 

cucurbit 99-100 

gipsy-moth relation 366 

Wfaid cave game preserve 361 

W jne, composition 394-205 

Wlreworm 310 

false 331 

Wood dlstmatlon 338,351-368 

lot, studies and demonstrations 337-328 

preservation 110,237 

Wood-oil tree, introduction 196 

Wool , classification 73 

Importations, lnsi>ectlon 98 

Y. 

Yeast, bread-makhig 248 

Yellows, peach 108 

Yield, measurements, forest trees 227 

Z. 
Zinc, pharmacology 
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